DESCRIPTION: 


ne Proportioneers% Automatic and Pro- 

“portional Hydraulically Operated Chem- 
O-Feeders are used for gravity or other 
water supplies where the rate of flow may 
vary from minute to minute. These units 
inject hypochlorite or other solution in pro- 
portion to main flow and are operated by 
water power from the main itself, or can 
be furnished to operate by compressed 
air, steam, etc. The Chem-O-Feeder has a 
double diaphragm and is of the Treet-O- 
Control type with pilot valve and gear box 
mounted on the meter, the feeding unit 
being separate and only connected to the 
pilot valve by copper tubing. This means 
that at any time you can add one or more 
Chem-O-Feeders for feeding chemicals— 
such as aqua ammonia for chloramine 
treatment, aluminum sulphate, soda ash, 
etc., by merely connecting the new units 
to the operating control lines without du- 
plicating gear box, pilot valve and control 
meter.*All Treet-O-Control meters are 
furnished with register to measure total 
through put of water. 


SPECIFICATION: 


Standard, double diaphragm 4D2-5D3 
units are for line pressures varying from 
10 up to 100 Ibs. max. per sq. in. Special 
low pressure units are available for pres- 
sures from 4 up to 15 lbs. max. per sq. in. 
Chemical delivery is adjustable while unit 
is operating by means of micrometer 
stroke length setting, from 0 to approxi- 
mately 12 CC per stroke. Maximum capac- 
ity depends on maximum allowable strok- 
ing rate which for hydraulic operation is 
usually 30 strokes per minute. At 26 strokes 


per minute, 12 CC per stroke, delivery is 
i é approximately 5 gal. per hour or 11.2 
0 F Ibs. chlorine per day using 1% calcium 

. 


Zor sodium hypochlorite solution. 
io Write for Bulletin SAN-1 
od rite for By 
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Here’s an all-purpose machine which makes short work of year ’round ° 
street, highway and airport maintenance jobs . . . jobs so varied it’s 
hard to believe a single machine could handle them successfully. 
Equipped with a 9‘ scraper blade for light sub-grading, the Huber 
Maintainer can be converted speedily via practical attachments into a 
bulldozer, snow plow, mower, sweeper, lift loader or patch roller. . . 
has plenty of power at the drawbar for hauling, too. To get better 
acquainted with this one-man “maintenance crew,” write today for a 


Huber Maintainer specification sheet. 





LIFT LOADER 





MOWER 





ROTARY 
BROOM 


3 WHEEL & TANDEM ROLLERS 
YEAR ROUND MAINTAINES 





~ 








PUBLIC WORKS for Afril, 1946 





yo im 


| 
a Community with the RIGHT IDEA 











Aeration and final sedimentation in a single concrete structure of minimum 
dimensions . . . simple, smartly modern, proved efficient: that is the 
Yeomans “‘Aerifier” Package sewage treatment plant. 


Tailored and “packaged” to fit specific needs, Yeomans “Aerifier” 


produces crystal clear effluent at exceptionally low over-all plant 
cost. It is ideal for small communities up to 3000 persons, and for isolated 
institutions and industrial plants. 


Operation is simplified to a daily routine check. All units are open 


for visual inspection . . . clean, free from odors. 


Yeomans “‘Aerifier’’ installations include final adjustment, 


initial factory operation, and thorough training of operators. And 
Yeomans engineering counsel is always available. 


A complete recommendation with construction cost estimates and 


application engineering will be furnished promptly on request. 


Yeomans Brothers Company 


1425 NORTH DAYTON STREET . CHICAGO 22, ILLINOIS 
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Are they Cava # blaming you because 


a 7 


By 7a the streets are bad 

















Rea 
bat 

1 
gat 
fee 
19% 

of 

0 
P atches in your city streets may be Rough a short time because they speed up work. A rt 
Reminders that obsolete pipe cleaning meth- popupmmcqmmmeaes, few men can clean more underground pipe f 
ods are being used. than an entire crew working with old out- ins 
It’s seldom necessary to tear up pavement moded methods. th 
when modern FLEXIBLE pipe cleaning equip- No matter what the pipe cleaning problem is, " 
ment is used. FLEXIBLE can lick it. FLEXIBLE manufac- ts 
FLEXIBLES eliminate more than 50% of eisai caeate atid tures a complete line of tools for every type = 
the “dig-ups” required by old outmoded py i,. speeds work, Of pipe cleaning job — there are attachments a 
methods. And when you figure costs, remem- operating on the aes for removing sand, roots, rocks, marine o 
oe Bs ” : rinciple as ratchet : | 
ber “dig-ups” are expensive. farbiag pandles, bar growths and any other pipe stoppages. . 

Your Sewer Department can be modernized pred Passed far FLEXIBLES are fast, efficient and effective. 

easily and economically with a Standard City at about 5 times band- Let FLEXIBLE show you how to clean under- z 
Set of FLEXIBLE SEWER ROD EQUIP- ‘ins sheed. ground pipes. WRITE FOR ILLUSTRATED th 
MENT. FLEXIBLES pay for themselves in CATALOGUE. al 
m 

615 Pickwiek Bidg. 1208 W. Chase Ave C 


Kansas City 6, Mo. Chicago 26 


1624 Harmon Place 147 Hillside Ter. 
Minneapolis 3, Minn. Irvington, N. J. 


P. O. Box 165 P. 0. Box 694 
Atlanta Pittsburgh 

P. 0. Box 694 401 Broadway 
Gulfport, Miss. New York 13 


j 41 Greenway St. 29 Cerdan Ave. 
Hamden, Conn. Roslindale 31, Mass. 





When you need special informati it the classified READER'S SERVICE DEPT., pages 79-81 








ipe 


ut- 
| 1S, 
ype 


nts 
ine 














what (Mn 


designed strength 
can mean to your 


tunnel liner jobs 





Rear view of weighing hopper. This elliptical 
batching tunnel of No. 10 gage Armco Steel is 
11 by 13 feet and 460 feet long. Raw aggre- 
gates were stored over a 10-foot tunnel, 260 
feet long, and wet sand over an 8-foot tunnel, 
190 feet long. 


This is how three aggregate tunnels built 
of ArmMco Corrugated Liner Plates helped 
speed construction of the Norfork Dam—a 
1,500,000 cubic yard job. 

First, the plates were easy to. handle and 
install. Then, their designed strength per- 
mitted placing the tunnel directly beneath 
the aggregate pile, which attained a height 
of 60 feet. Delays caused by freezing in cold 
weather were avoided because the aggregate 
was handled from the bottom. 

Armco’s method of bolted construction 
made it a simple matter to locate the hop- 
pers at any desired point. When the job 
was done the ARMCO Liner Plates were re- 
moved, nested together and stored in a 
minimum of space for future use. 

There is a type and gage of Armco Plates 
to meet every tunnel condition. You can 
order exactly what you need for the job and 
the chances are you'll be “holing through” 
ahead of schedule. Write today for infor- 
mation on your specific needs. Armco Drain- 
age & Metal Products, Inc., and Associated 
Companies, 1365 Curtis St., Middletown, O. 


Gp arnco 


Tunnel Liner Plates 
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EXPERIENCE or EXPERIMENTS? 


To Restore 
Water Mains 
to 95% of 
original capacity 
are part of your 
service when 
you have them 


cleaned by the 





When writing, we will appreciate your mentioning PUBLIC WORKS 





National Water Main Cleaning Co. machine bringing dirt and deposit from a main. 


Why Employ EXPERIENCE 


Continuous improvement in our machines and methods is one important by-product 
of our long and wide experience in water main cleaning. To you it means no 
risks, no unsatisfactory experiments. It is also why we unfailingly make good 
on our guarantee of “95% of original capacity restored.’ National can be 
employed with confidence that every resource of equipment and experience is 
yours, whether the job be large or small. 


Why Cleaning Is NEEDED 


Mains down over 20 years easily can lose 50% of original capacity through 
encrustations and foreign matters, which reduce pressure, quantity and quality 
of water, as well as increasing pumping costs and keeping insurance rates up. 
Such mains can be cleaned the Na- 
tional way in from 5 to 7 hours, at 
night if necessary. Service can be 


WHAT YOU GAIN FROM 
r d r ickly in - 
ee MAIN-CLEANING BY 


How to Get It wate), Ve 


Our experts can make valuable sug- 1.—More water 
gestions about the best, quickest, 
and most economical ways to restore 
95% of your pipe’s original capac- 2.—Better water 
ity. This is without any obligation 
on your part, and can prove one of 3.—Higher pressures 
the most satisfying discussions you 
have ever had on obtaining im- 
proved water main efficiency. 

To put your water distribution 
system into first class condition for 
maximum service get in touch with 
our nearest office. 6.—Satisfied consumers 


4.—Lower pumping costs 


5.—Lower fire insurance rates 


al WATER MAIN CLEANING COMPANY 


a ATLANTA 3 


MAIN OFFICE 173) morecoe 
50 CHURCH STREET Sverenter Bida 


ST. LOUIS 17 


NEW YORK 7 N. 7. 7103 Dale 


BOSTON 15 CHICAGO 6 JACKSONVILLE 1 KANSAS CITY 8 OMAHA 5 RICHMOND 19 
115 Peterboro St. 205 Wacker Dr. W P.O. Box 683 421 B.M.A. Bldg. 3812 Castellar St. 210 Franklin St 
MAY AGUEZ, PUERTO RICO 
SAN FRANCISCO 5 WACO, TEX MONTREAL W'NNIPEG Americo Rodriquez, Inc. 
501 Howard St FP. O. Box 887 2028 Union Ave 576 Wall St P.O. Box 749 
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makes DURABLE PARTS... 


BECAUSE Everdur* combines high strength and 
corrosion resistance with ready workability and 
weldability, these copper-silicon alloys have 
proven outstandingly durable in hundreds of 
water works and sewage installations through- 
out the country. 

Available in practically all commercial shapes, 
and in compositions suitable for hot or cold 
working, machining or recasting, Everdur lends 





itself to efficient, economical production of parts 

such as those illustrated, as well as to light- ‘afowoh 

weight, welded, built-up construction of major 

equipment. 

Water works and sewage equipment con- 

structed of Everdur is still in service and in excel- COPPER-SILICON ALLOYS 
ly lent condition after constant use since 1927. For THE AMERICAN BRASS COMPANY 
19 detailed information on Everdur, write for Pub- Cindiinet ihe Wiceidiensy 0h. Connseinnn 
Dal lications E-11 and E-6. = Subsidiary of Anaconda Copper Mining Company 

enneltca pen tet, In Canada: ANACONDA AMERICAN FE RASS LTD., 

New Toronto, Ont. 














When you need special information—consult the classified READER’S SERVICE DEPT., pages 79-81 
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LAY WATER PIPE FASTER 


when it’s easy-to-handle Transite 


EPING UP with the trenching machine is 
common practice when the pipe being in- 
stalled is Transite! 

Crews can unload and install this easy-to- 
handle, asbestos-cement pipe quickly .. . lay all 
but the larger sizes without mechanical handling 
equipment. The Simplex Coupling cuts assembly 
time ... assures tight, yet flexible joints. 


And in addition, Transite delivers these Jong- 
term advantages: 


No tuberculation. Made of asbestos and cement, 
its initial high flow rate (C=140) is unaffected 
by tuberculation. Users never have to contend 
with excessive pumping costs resulting from this 
costly form of internal corrosion. 





High corrosion resistance —outside, as well as 
inside and all the way through! Thousands of 
Transite Pipe installations—many in highly ag- 
gressive soils—testify to its exceptional resist- 
ance to soil corrosion. . 


Low maintenance. Transite’s tight joints, high 
uniform strength, great durability and proved 
corrosion resistance all add up to low main- 
tenance. Over the years, Transite Pipe has 
established an enviable record for economy in 
water distribution and supply lines throughout 
the country. 


For complete information, write for Ih A 
brochure TR-11A. Johns-Manville, Box J) 44 | 


290, New York 16, New York. 


pucts 


Johns-Manville 
TRANSITE PRESSURE PIPE 


An Asbestos Product 


When you need special information—consult the classified READER'S SERVICE DEPT., pages 79-81 
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Widwest City Clean 
Wnyn you help tot / 





LONG TRUCK LIFE 


1. Go to your International 
Branch or Truck Dealer and say, “These are my 
loads. These are my routes, I want a truck that is 
strong enough and big enough to do my work.” 


2. Accept the recommendation you get. Here’s 
why: The International Truck Line is complete. 
It includes a truck of the right type and carrying 
capacity for every job. International Branches and 
Dealers can recommend the right trucks without 
prejudice. 


3. Set up a program of regular International 
service. The work is done by skilled mechanics, 
using special International equipment and factory- 
standard International parts. The service is sup- 
plied by International Dealers everywhere and by 
the nation’s largest company-owned truck-service 


Listen to “Harvest of Stars’ Every Sunday, 2 p.m. Eastern Time! NBC Network 


LOW OPERATING COST 


organization — International Branches. 


Today’s International Trucks are the best ever 
built. They represent more than 40 years of truck 
engineering and manufacturing experience. This 
engineering and manufacturing has long been so 
outstanding that in the last 15 years more heavy- 
duty Internationals have been purchased for civil- 
ian use than any other make. 


So buy International —service International — 
and don’t “under truck.” That’s the specification 
for long truck life and low operating cost. 


Motor Truck Division 
INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 





Thiru) ae 
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GRAVER TANK & [VIFG. Co., INC. 


4809-39 TOD AVE., EAST CHICAGO, INDIANA 


Catasauqua, Pa. Chicago Philadelphia Tulsa, Okla. Port Arthur, Tex, 


GRAVER WATER CONDITIONING EQUIPMENT 


Aerators Chemical Feeders Clarifiers Chlorinators Water Filters Taste and Odor Removal Filters 
Iron Removal Filters Oil Removal Filters Swimming Pool Water Filters and Equipment 
Filtering Material Proportioning Equipment 
Lime and Soda Hot or Cold Process Softeners—Sludge Blanket Type Reactivators for Softening and Clarifying— 
Zeolite Water Softeners—Demineralization Equipment. 











GRAVER WATER FILTERS 


Graver Filters, either vertical or horizontal, are built in all sizes. The filters are fur- 
nished complete in all details with the filter media, fittings and controls to meet 
any operating condition. Graver Water Filters insure a supply of uniformly clear, 
filtered water to meet the most rigid requirements. 


GRAVER ZEOLITE WATER SOFTENERS 


This equipment softens extremely hard water to zero hardness as determined by 
standard soap test. When water of zero hardness is not desired, blending with raw 
water automatically produces treated water of any desired degree of hardness. Used 
with auxiliary equipment, the water can be made free from objectionable iron, car- 
bon dioxide, or hydrogen sulphite. 

Removal of dissolved solids from the water supply can be accomplished by 
Graver Demineralizers which provide a water comparable to distilled water. 

Graver Zeolite Water Softeners can be furnished for manual operation using 
individual gate valves, or for semi-automatic operation whereby the various cycles 
are electro-hydraulically controlled by push buttons, or entirely automatic opera- 
tion, where all of the operating cycles are controlled automatically. 

Graver can furnish all types of zeolites: natural “Green Sand” (Gracolo), high 





P ‘s " ‘ : Cross Seutlais Wtene of Graver 
capacity “Green Sand” (Gracohi), Gel type synthetic zeolite for sodium regenera- Hot Process Water Softener 
Pp P P ° . P - ti 

tion, and resinous zeolite for acid or sodium regeneration. “Squipment.. os 


GRAVER SWIMMING POOL EQUIPMENT 


Graver equipment for conditioning of swimming pool water 
meets the most rigid public health requirements. A complete 
Graver system consists of pressure or gravity filters for the 
filtering of pool water, coagulant feeders, recirculating 
pumps, hair strainers, chlorinators, vacuum cleaners, pool 
fittings, water heaters and pool accessories. 


GRAVER HOT PROCESS DEAERATING 
WATER TREATING SYSTEM 


Graver Hot Process Water Softeners remove scale-forming 
salts and corrosive gases from the boiler water supply 
rendering the water suitable for use in boiler plants. Supplied 
as a part of the system are chemical feeders and propor- 
tioners, filters and auxiliary chemical feeders for after- 
treatment. Chemicals are fed and proportioned to suit the Top of a Graver Sludge Blanket Type Reactivator 
flow of incoming raw water and the charge can be varied we 

to meet variations in raw water quality. 


GRAVER REACTIVATOR TYPE 
WATER SOFTENERS AND CLARIFIERS 


This equipment softens and clarifies raw water providing 
a soft water with low turbidity by means of Upward Sludge 
Filtration through a suspended sludge blanket. The time 
required for softening and clarifying is reduced to one- 
sixth of the time required in conventional types of treating 
plants. The units can be built entirely of steel or the outer 
shell can be made of concrete with steel inner chambers and 
baffles. Chemicals for treatment can be fed from Dry or Wet 
type Feeders, proportioning the flow of chemicals to water. 


Graver Acid Zeolite Water Softener 
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Fin Mow els? 


Are any of the roads in your ' 











locality too narrow for safety 
under today’s heavier, faster-moving 
traffic? 

It’s a simple matter to widen 
them with Tarvia* road tar or 


Tarvia-lithic.* Methods are 





ONE METHOD 


quick and inexpensive. Combina- 





tions of Tarvia and aggregate are adaptable to any kind of road, any 
condition of shoulder areas. 
Widening lengthens the life of the road, increases traffic capacity, eliminates hazardous 
drops between pavement and THE RESULT 
unfinished shoulder. a YY 
Thriving communities have a 
way of outgrowing their roads. 
Why not check yours? The Tarvia 
field man will be glad to work 
with you and specify proper 
shoulder foundations and 


wearing surfaces. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 






Ge ee a 







New York - Chicago - Birmingham - St. Louis - Detroit - Philadelphia - Boston - Providence 

Rochester - Minneapolis - Cleveland - Columbus - Toledo - Youngstown - Syracuse 

Buffalo - Cincinnati - Bethlehem - Portland, Me. - Bangor, Me. - Oneonta, N. Y. 

Norwood, N. Y. + Cromwell, Conn. - Norwich,Conn. - Savannah, Ga. - Norfolk, Va. 
In Canada: The Barrett Company, Ltd., Montreal, Toronto, Winnipeg, Vancouver 


ONE OF AMERICA’S GREAT BASIC BUSINESSES 








*Reg. U.S. Pat. Off. 
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Artes nearly 50 years in the 
water works field, the suc- 
cess of Pitometer methods is evi- 
denced by the fact that in 1945 
alone no less than 58 cities in the 
United States, Canada, Central 
and South America employed 
the services of our engineers to 
it Ailliniedosan e The make engineering studies and 
mever rust, bind, stick, or water waste surveys of their 
freeze. The safety-flange re. water systems. 
freeze. The positive drain sys- 
tem keeps the barrel dry. The Already approximately 30 cities 
safety-flange reduces = have employed the services 
wired rae free of our engineers in 1946. 
from gage prea 
es ee OPERATING EFFICIENCY 
Compression-tYP" EL. 
uilt for ent e 8 EFFICIENCY of operation 
oLur will be even more impor- 
tant in the coming year, when 
reduced revenue will demand a 
corresponding reduction in op- 
erating costs. 
This can be accomplished by a 
waste water survey. 
Postwar construction programs 
should be checked by a Water 
Distribution Study or a Trunk 
Main Survey. 
Ask for Pitometer bulletins Nos. 20 and 21. 
MUELLER CO. THE PITOMETER COMPANY 
CHATTANOOGA 1, TENN. Water Distribution Engineers 
DECATUR, ILL. LOS ANGELES, CALIF. 48 CHURCH STREET NEW YORK, N. Y. 3 








When you need special information—consult the classified READER’S SERVICE DEPT., pages 79-81 
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Gave. oe 


Time, Money and Labor 
in making pipe joints 








« « « The only field equipment 
necessary to make a Universal 
Cast Iron Pipe Bolted Joint is 


a Ratchet Wrench. 


by using 


UNIVERSAL 


CAST IRON PIPE 


(PIPE and JOINT are ONE) 
Outstanding Advantages: 


i) No calking or pouring of lead or lead 
substitutes. No gaskets used. 
No bell holes to dig. Can be laid in a 
narrow trench. Cost of wide trench- 
ing is eliminated. 
Can be laid with SPEED. Easier and 
cheaper to install because only two 
bolts need to be inserted in the lugs, 
tightened with a ratchet wrench (the 
only tool needed), and the completed i “s 
joint is made in a few minutes. Ex- . Above itd straight lengths of 
perienced workmen are not needed. Dieses this curve. 


Nothing to deteriorate; nothing to 
work loose; no leakage; no main- At left 16” pipe lad on a 
tenance cost. 45-degree slope. Note deflection 
Flexibility: Universal pipe is very at top to level ground without 
flexible. It withstands expansion, . _— fittings. 
contraction, unequal settlement, vi- 
bration and shock, and electrolysis. 
Many curves are laid with straight cae onap Serotec 
lengths and do not need special fit- | a a USE THE 
tings. : a I EE. res 

6) Universal pipe can be laid on rocky et ae es ii a a Ba COUPON y 
soil, under water and in sub-zero 
weather. 


Specify UNIVERSAL PIPE 
for water mains and sewers 


DEPT. € 


THE CENTRAL FOUNDRY COMPANY 
386 Fourth Avenue, New York 16 


I am interested in SAVING LABOR, TIME, MONEY and EQUIP- 


Furnished in hot tar dipped, MENT in pipe-laying. Send me the UNIVERSAL catalog. 


cement lined, and enameline 
lining. 

Quick service to customers: 
By rail, truck or water from 
our foundries and warehouses 
located from coast to coast. 


THE CENTRAL FOUNDRY CO. 
386 FOURTH AVENUE, NEW YORK 16 


TNE 5S so Ss od SEES G PCS MIO OE OREO a eee ae 





Position Sniaee ij eva eeeeaaewes 


Address 














When you need special information—consult the classified READER'S SERVICE DEPT., pages 79-81 
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* 
View at left 


igestion 
tanks at the 
town of 
Tonowanda, 
N. Y. 


utilizing 

CARTER 
45’ diameter 
mechanisms, 






DIGESTERS 














Anh 


“Ruggedly constructed ... designed and developed 


We’ve placed the emphasis on TOUGH for this 
digester mechanism. Nowhere in the field will 
you find a unit for this service that measures up 
to CARTER standards. From drive mechanism 
to sludge sump scrapers, we designed to give 
you the best. Our literature describes in detail 





to meet the maximum demands of the toughest the structural features. ... Write for it today. 

job in sewage treatment. ... a unit of tremendous 

strength with proven ability under continuous 

heavy load duty”... that’s the CARTER mech- a ALPH R Cc A RTER CO 

anism for fixed roof sludge digestion tanks. * s 
HACKENSACK NEW JERSEY 


*Write for Bulletin No. 4311 


New York Office © 53 Park Place, New York 7, N. Y. 
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An Glestic c Watertight 


Gz,3! Seg 


Announcing IE oy EEE BEY NG ER ES 


Maintains s Bond at Ove 


AGAIN WE INCREASE THE SCOPE of A 
SERVICISED: Presents “EXTENDAKOTE”—to Solve many allen mn range i ll 


Elastic, Rust-resistant, sheer-resistant, and absorbs Vibration. It is Non-Extruding in summer, does not 


EXTE NDAKOTE <aieiih ~ in Winter. Maintains Bond in Sub-Zero wea- 


Assortment of A, aeicatrens EXTENDAKOTE APPLICATIONS 
o7 steel constriction Soints. EXTENDAKOTE as the name implies is an Elastic 


Coating for Steel Transverse and Contraction Joints, 

Steel Center Strips, Dummy Joints and Cleavage 

acted tended, | ines. Extendakote may be applied at factory or on 
e Jo. 


SERVICISED: originators of Extendakote recommend 
Serer rere omer # Dummy Joints a substantial layer or body for best Efficiency. 














and permanently seals and waterproofs when used 
in its proper place. 


cXTENDA KOTE 
ma 
may oe rOmyer WATERPROOFING 
onthe Job Extendakote is a process of hot-pouring or dipping 








PATENTS APPLIED FOR. 








Send Today for Information 


“o> SERVICISED PRODUCTS CORP. f= a 


oe Street 
nile 6051 West 65th Street Chicago 38 Ill. 

















Cit State 
SERVICISED PRODUCTS CORP. 
6051 WEST 65TH ST. CHICAGO 38, ILL. 
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Better racks 
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Business! 








TRUCK-ENGINEERED 


“OUR FORD FIRE TRUCK IS ALWAYS 
READY T0 G0” 


“Here is a photograph of our Ford 
fire truck that has been in service 
for three years. We like to recom- 
mend this job, as it has operated 
without repairs and is always ready 
to go,”’ writes Clarence R. Alcorn, 
secretary of the Kearney Fire 
Department, Kearney, Nebraska. 


Few, if any, truck operators find 
reliability of greater importance 
than a fire department. No truck 
is more reliable than Ford. The 
worse the weather, the more 
buildings catch fire . . . and you 


FORD TRUCKS 


can’t answer an alarm with a 
truck that’s in the repair shop! 
Year-’round, all-weather reli- 
ability has been built into Fords 
for more than a quarter-century. 
New Ford Trucks now available 
are the best in Ford history. They 
bring you 32 big, new engineering 
advancements that give them 
greater reliability, durability, 
economy. See these fine new Ford 
Trucks at your dealer’s. Examine 
their many superior features, and 
place your order now for the 
earliest possible delivery. 





TRUCK-BUILT + BY TRUCK MEN 





ADVANCED ENGINEERING 
IN NEW FORD TRUCKS 


More Economy and Endurance 
Easier Servicing 


A STILL GREATER 100 HP V-8 ENGINE with 
NEW Ford steel-cored Silvaloy rod bear- 
ings, more enduring than ever in severe 
strvice e NEW aluminum alloy cam-ground 
4-ring pistons for oil economy ¢ BIGGER, 
more efficient oil pump and IMPROVED 
rear bearing oil seal ¢ NEW longer-lived 
valve springs * NEW improvements in 
cooling « NEW efficiency in ignition ¢ in 
carburetion ¢ in lubrication « in ease and 
economy of servicing operations « And 
available in all truck chassis except C.O.E. 
units—the rugged, thrifty 90 HP FORD 
. SIX-CYLINDER ENGINE, with many impor- 
tant advancements. 


FORD CHASSIS ADVANTAGES: Easy 
accessibility for low-cost maintenance « 
Universal service facilities ¢ Tough, forged 
front axles ¢ Extra-sturdy rear axles with 
pinion straddle-mounted on 3 large roller 
bearings, %4-floating type in light duty 
units, full-floating in all others « 3 axle 
ratios available (2 in 1-ton unit) ¢ 2-speed 
axle available in heavy duty units at 
extra cost ¢ Powerful hydraulic brakes, 
large drums, cast braking surfaces « 
Rugged 4-speed transmission with NEW 
internal reverse lock optional at extra cost 
on light duty units, standard on all others. 











MORE FORD TRUCKS ON THE ROAD ¢ ON MORE JOBS « FOR MORE GOOD REASONS 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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WHY Dorr Clarifiers are 





...more efficient 

















MAXIMUM LENGTH OVERFLOW WEIR 
assures minimum velocity at point of discharge, 


MAXIMUM SLUDGE DENSITY, 

through rabbling effect of slowly revolving 
short rakes that squeeze out entrained water 
while thickening the solids. 








... for longer periods 

















NO SUBMERGED BEARINGS 
are used in Dorr Clarifiers; lubrication and 
maintenance is simplified. 

CENTRAL DRIVE, STURDY DESIGN 
Entire mechanism is mounted on a rigid cen- 
terpier of steel or concrete—durable, accessible. 


ADEQUATE ENGINEERING SERVICE 
to inspect, adjust and supervise initial operation, 


re VARIANT FORMS OF DORR CLARIFIERS: mS 





O dors Squarex Clarifiers for square 
...at lower cost 








(2 ¥ Doiréo Monorake Clarifiers for rec 
tangular tanks. 


© Dorr Clarigesters: Clarification an 
on acyl mn a ‘ese one 










LOW POWER CONSUMPTION 
—often only a fractional horsepower is required. 


A TYPE FOR EVERY PLANT 
Diameters range from ten to two hundred feet. 
There’s a carefully developed Dorr Clarifier 
for most economical operation in every size 
and type of plant. 











THE DORR COMPANY, ENGINEERS 


NEW YORK 22, N.Y. . . 570 LEXINGTON AVE. 
ATLANTA 3,GA. . . WILLIAM-OLIVER BLDG. 
TORONTO 1, ONT.. . . 80 RICHMOND ST. W. 
CHICAGO 1,ILL.. . . . 221NO.LA SALLE ST. 
DENVER 2, COLO. . . . . COOPER BUILDING 
LOS ANGELES 14, CAL. . . . 81] WEST7TH ST. 5 
RESEARCH AND TESTING LABORATORIES 
GRESEARCH I 6 IP WESTPORT, CONN. 
SUGAR PROCESSING 
PETREE & DORR DIVISION 





570 LEXINGTON AVE., NEW YORK 22 








ADDRESS ALL INQUIRIES TO OUR NEAREST OFFICE 








When writing, we will appreciate your mentioning PUBLIC WORKS 
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Water consumers demand water that is 
free of taste and odor, and problems of 
water works officials are many in trying 
to deliver water that is palatable the 
year ’round. Aqua Nuchar Activated 
Carbon is the answer to many water 
problems because it works on the prin- 
ciple of adsorption . . . removing im- 
purities surely and economically. 


Yes, Aqua Nuchar is doing a big job... 
delivering water that is free from ob- 
jectionable tastes and odors in hundreds 
of cities throughout the country. 


If you’re stuck with a water problem, 
you can depend on Aqua Nuchar Ac- 
tivated Carbon to assist you in deliver- 
ing palatable water at an astoundingly 
low cost, averaging less than two cents 
per capita per year. 


Since you never can tell when purifica- 
tion problems will arise, the makers of 
Aqua Nuchar Activated Carbon have 
spotted warehouse stocks at strategic 
points throughout the country. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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LINK-BELT Equipment 


in Waterworks 


© Consulting engineers, public officials 








THREE ROWS OF STRAIGHTLINE FIVE LONGITUDINAL STRAIGHTLINE 


PADDLE MIXERS IN EACH OF ° . e 
FOUR FLOCCULATION TANKS Premiered Eocene “adate tanet and operators of water purification 


83'S" x 16'6"' x 270° LONG 





plants, have long known that Link- 
Belt screens, sludge collectors, mixing, 
aeration, conveying and driving ma- 
chinery, are durable, dependable and 
economical, All Link-Belt equipment 
is engineered and manufactured in 
our own plants. It is built to last and to 
(S MDIVIDUALLY DRIVEN. 


BY AP.A.V GEAR VARIABLE “ONE CROSS COLLECTOR 
SPEED TRANSMISSION IN EACH OF FOUR TANKS 





operate at maximum efficiency. Send 


for catalogs. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. 

Offices in Principal Cities. 10,297 


<— Straicutune SLUDGE COLLECTORS 


Link-Belt Straightline collectors are used exclusively in the 
settling tanks of the Lake Erie Water Project. City of Toledo 
Filter Plant. Each of the four tanks, which are 8% 5” wide 
by 16’6” deep by 270’ long, employ five longitudinal col- 
lectors and one cross collector —a total of 24 collectors being 
used. Each collector has an individual motor and drive. They 
are completely covered, as illustrated in the drawing above 
and the photograph to the left. Send for Book No. 1742. 























FLOCCULATION EQUIPMENT 


Link-Belt Straightline mixers of the vertical or horizontal 
types have proved their value in reducing chemical costs 
and promoting efficient flocculation in water and sewage 
treatment plants. Send for Book No. 2042. 












CIRCULINE SLUDGE COLLECTORS 


Link-Belt Circuline collectors for the removal of sludge 
from round tanks, assure positive, slow, uniform speed; 
positive sludge removal and excellent distribution of flow 
throughout the tank. Send for Book No. 1982. 









SCREENS- COLLECTORS: MIXERS -AERATORS 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 79-81 
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Bureau of Public Relations 


Loading water into drums at Myit- 

kyina, Burma. In this method of han- 

dling water, contamination was highly 
probable. 





Water Supply for the Stilwell Road 


Providing a safe water supply under tremendous difficulties; boiling; 
filtration; chlorination; bacteriological quality; what should have 
been done. Written by the engineer in charge. 


By C. W. CHRISTENSON 


ESPITE the fact that there was ample water avail- 

able, the problem of water supply all along the 
Stilwell Road, was replete with difficulties. Local cus- 
toms, untrained medical and line officers, the pre- 
valence of amebic dysentery, the length of the supply 
line, and the type, training and equipment of the 
troops in the area, all contributed their share of dif- 
ficulty. The problem was finally solved, but not until 
well toward the close of the war. 

Troops were scattered from Ledo to Mong Yu, a 
distance of 467 miles. At least half of the approxi- 
mately 50,000 troops were in concentrations varying 
from platoon to company strength. In addition, there 
were five fairly important subdepots, but these were 
spread over such areas that, due to the limited amount 
of pipe available, no single supply could be provided 
to serve all the troops in any one camp. The QM, 
Signal and other non-engineer units were not provided 
with water supply or purification equipment. Conse- 
quently there was never nearly enough to meet all the 
needs. The Road being on the end of the longest 
supply line in the world, it was possible to get only the 
most essential equipment. Priorities for water supply 
equipment were high, but in many cases road-building 
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equipment was more essential. Even when supplies did 
arrive, they were often in bad condition. This was 
initially true of high test hypochlorite, the containers 
of which were of lightweight metal. It was not unusual 
to find 50% of the cans in a shipment rusted through 
and the contents spoiled. 

The continuous pressure to complete the Road nat- 
urally made everything else secondary. Moreover, 
units were constantly changing location—a camp of 
one month duration was considered a “permanent sta- 
tion.” This made construction of elaborate water sup- 
plies unfeasible, except at permanent depots and at 
General Hospitals. This same impermanency of loca- 
tion, as well as the pressure for speed, resulted in 
heavy personnel turnover, so that men trained in 
water supply were often diverted to other work before 
they had a chance to use their training. 

The spectre of amebic dysentery was always at 
hand. Army water supply equipment, if operated at 
the rate established by the Corps of Engineers (10 
gals. to 12 gals. per min. per sq. ft.) will not remove 
amebic cysts. Corps of Engineers water supply per- 
sonnel were not trained in proper methods of operation 
(despite a good deal of pressure by the Sanitary 
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Corps.—Ed.). The standard atmy canvas sedimenta- 
tion tanks would last only about 6 weeks in the mon- 
soon season, due to mildew and rotting. Out-of-date 
medical texts panicked medical officers into believing 
that amebic cysts were everywhere and filtration would 
not remove them or chlorination kill them. Actually, 
the small number of natives living in the Patkai 
Mountains and the Hukawng Valley areas make it dif- 
ficult to conceive of any great possibility of gross 
contamination of surface water, though in the Ledo 
area the streams were undoubtedly somewhat con- 
taminated. As a result of their fears, medical officers 
ordered boiling of all drinking water. . 

No sanitary engineers, other than those assigned to 
malaria control, arrived in the area until May, 1944, 
at which time two captains, Sn. C., arrived; one was 
immediately assigned to malaria control and the other 
as Forward Area Medical Inspector (Ed. Note: This 
lack of engineers was due to the refusal of the then 
Theater Surgeon to permit sanitary engineers to be 
sent to the Theater. After his relief, an ample number 
of sanitary engineers was assigned to India-Burma.) 
The writer was placed in charge of the water supplies 
in April, 1945. He was assisted part or whole time by 
Capts. R. L. Johnson, R. J. Schliekelman, F. F. Heisel 
and J. A. Crowley, all Sn. C. (Major G. R. Frith, 
Sn. C., was the sanitary engineer on the staff of the 
new Theater Surgeon.) : 

A letter received in Sept., 1944, from the Surgeon 
General’s Office recommended, as standard treatment 
procedures in amebic dysentery areas, coagulation 
and presettling for one hour (followed by filtration 
at 6 gals. per sq. ft. per min.), and suggested the use 
of 3 canvas settling tanks. Unfortunately this letter 
was interpreted literally and Base Sanitary Regula- 
tions were changed to require 3 settling tanks, despite 
the fact that because troop units were small, water use 
was low, and 2 hours presettling could be obtained 
with one tank. Water from mobile and portable puri- 
fication units was boiled before using, sometimes even 
after chlorination. The Ledo Base Surgeon required 
that all drinking water be boiled 20 minutes. Later 
this was reduced to 5 minutes, but a good many folks 
felt “if 20 minutes is good, 2 hours is better,” despite 





Pump and well on Burma Road. 





PUBLIC WORKS for Afril, 1946 


the scarcity of fuel. Also this requirement worked a 
hardship on those units that had good treatment plants 
or wells producing safe water. 


Boiling As a Means of Water Purification 


While everyone seemed to think boiling was a 
panacea, and it is true that all pathogenic organisms 
are killed, so much faith was put in the sterility of 
boiled water that there was a general laxity in pre- 
cautions in handling the water after boiling. Most 
water was chlorinated before boiling; since many of- 
ficers were under the impression that the chlorine re- 
mained in the water during and after boiling, post- 
chlorination was neglected. Water, after boiling, was 
usually flat and tasteless and was often warm when 
placed in Lyster bags. Due to the general unpalatabil- 
ity, and to the cloudy appearance following boiling, 
the water was not very acceptable to troops, and it is 
believed that many of them obtained their water from 
other places. 

It must be borne in mind, however, that in many 
cases boiling was an absolute necessity; there was no 
equipment available for other treatment at many 
places. Even late in 1945, some installations because 
of lack of equipment, had no way of obtaining potable 
water except by boiling. However, the defects inherent 
in boiling are indicated by the bacterial results given 
in the next paragraph. 


Bateriological Quality 


In November, 1944, a spot check of water quality 
was made, the Ninth Medical Laboratory collecting 
about 150 samples. Of these, 80% were not potable or 
were of questionable potability. At this time, no great 
emphasis had been laid on post-chlorination. In the 
following May, after post-chlorination had been re- 
quired, another check showed 30% non-potable or 
questionable. In May, also, a water sampling program 
was established and monthly—in some cases weekly— 
samples had to be submitted. Results of bacteriological] 
examinations were transmitted to units and non- 
potable results were followed by command letters out- 
lining correct procedures. Even in October, after 6 
months of concentration on water purification and post- 
chlorination, 15% of all samples from units depending 
on boiling for purification were non-potable. In con- 
trast, for the same month, only 2.5% of the samples 
having approved wells or surface treatment plants 
were non-potable. 


Progress in Purification 


Beginning in April, 1945, use of water from in- 
stallations approved by the writer became automatic. 
The improvements accomplished and the bases of pro- 
cedure are best explained by grouping these data un- 
der headings indicating the various sources and 
methods of supply: 

Deep Wells.—The first project was the comple- 
tion of, and installation of chlorinators on, the deep 
wells in the 20th General Hospital area, the 69th 
General Hospital area and the Ice Plant. Water from 
these sources was then approved. The well at the Ice 
Plant contained a great deal of iron which precipitated 
out after chlorination by holding in a 400-gallon pres- 
sure tank (to complete precipitation) and filtration 


‘through a mobile purification unit. Following this a 


total of five deep wells were drilled in the Ledo area, 
all of which were equipped with chlorinators (some 
were improvised) and the water was approved for 
drinking.“One well, in the Harmony Church area, pro- 
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Pipe line bringing water from the Irrawaddy River to water tank and treatment plant along Burma Road. 


duced too much sand to be used for drinking water 
and after all attempts at clearing it up failed the wa- 
ter was used only for showers, etc., and the units ob- 
tained water by hauling it from the nearby 69th Gen- 
eral Hospital plant. These deep wells were all about 
100-150 feet deep and were equipped with 60 GPM 
deep well turbine pumps. Deep well pumps and drill- 
ing equipment were on the way to Myitkyina on V-J 
day but were never used due to the imminent closing 
of the base. 

Shallow Wells—Some of the shallow wells in the 
Ledo area (Ledo Air Base, 382nd Engr. and 24th 
Ordnance Co.) were improved by a concrete apron 
around the casing and the installation of hypo- 
chlorinators, and were approved as sources of drinking 
water. Since the water had to be boiled anyway, wells 
driven prior to April were not erdinarily protected 
because the Engineers deemed it unnecessary work. 
These wells had to be renovated. The criteria for ap- 
proval of shallow wells were: Concrete apron 6 feet in 
diameter around the casing with 3 inches of casing 
extending above the concrete; 30 feet deep; and 
equipped with some satisfactory means of chlorination 
to give a residual of 2.0 PPM at the well. Chlorinators 
were improvised, where necessary, by tapping the suc- 


_ tion side of the centrifugal pump and installing a %4- 


inch line from that point to a tank of hypochlorite so- 
lution. 

Plans for construction of shallow wells were drawn 
up, with the aid of Maj. O. E. McGuire, Sn. C., and 
distributed by the Office of the Surgeon. The 45th En- 
gineer Regiment drove six wells at their camps along 
the road from mile 100 to mile 167 in the Hukawng 
valley. These were equipped with meter-operated hypo- 
chlorinators and, since the water table was about 10- 
15 feet, the ordinary 55 GPM pump, a part of the 
portable purification set, was used. This proved to be 


a good solution to the problem in those areas where 
the water table was high enough to permit the use of 
centrifugal pumps. Three units in the Myitkyina area 
renovated old wells and after equipping them with 
hypochlorinators these were approved. These wells 
had been dug by the Burmans, were about 5 feet in 
diameter and 40 feet deep and protected by a concrete 
casing the full depth of the well. Other Engineer unit$ 
were urged to drive wells wherever possible but since 
the duration of the campsites was problematical, they 
were reluctant to do very much work on such projects. 
One or two units did get wells driven but before they 
could be approved the units either moved to China or 
were returned to the ZI. 

Semi-portable, knockdown 40-60 GPM purification 
unit.—This unit consists’of: a wooden, circular pre- 
settling tank, having a theoretical detention period of 
one hour, which is equipped with a baffle chamber con- 
sisting of over-and-under baffles, providing a ten- 
minute mixing and flocculation period, a 5-foot di- 
ameter rapid sand filter of conventional design; four 
hypochlorinators; a backwash water tank; two low-lift 
pumps; two high lift pumps; and one backwash water 
pump (300 GPM). Included in the equipment are all 
the necessary instruments for testing and laboratory 
control. The unit is well designed and operates well 
but some difficulty was experienced with the air cooled 
engines operating the pumps and it is felt that the floc- 
culation and setting facilities are a little less than ade- 
quate. ; 

These units were installed at the following places: 
three at the 20th General Hospital, two at the 69th 
General Hospital, two at the Ledo Ice Plant and parts 
of three units at the hospital area in Myitkyina. Al- 
though ground storage tanks were provided for the 
plants in the Ledo area they were not designed for 
flocculation and presedimentation. 
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The unit at the 69th General Hospital was improved 
by thesaddition of a flocculation chamber and recon- 
struction of the ground storage tanks to permit pre- 
flocculation and sedimentation. Constant head boxes 
were used to feed solutions of chlorine, alum and soda 
ash to the flocculation chamber. The source of water 
was a small, extremely dirty stream. The plant was 
put in operation in May and three different units have 
since operated the plant, experiencing no great difficul- 
ties. To date less than 1% of the samples from this 
plant have been non-potable. In the summer of 1945 
an order was issued requiring units in the Ledo area 
that were boiling drinking water to obtain their drink- 
ing water from this plant. 

The plant at the 20th General Hospital had been in 
operation for some time but since flocculation and sedi- 
mentation were poor and the sand in the filters inade- 
quate the water. was unfit for drinking. Before the 
plant could be improved the wells in the area were 
completed and could supply all of the water needed 
so the plant was later used for providing water for the 
swimming pool. 

The plant in the Myitkyina area was designed ac- 
cording to sound practice and included settling and 
flocculation, but due to the lack of suitable supervision 
and to constant changing of operators, as well as diffi- 
culty with the mechanical equipment, the plant was 
not put in use before the hospitals were inactivated. 
Capt. Johnson and Capt. Schliekelman were transferred 
before operators could be trained adequately and then 
Lt. Schwicker, C. E. was assigned to the plant but he, 
having sufficient points, was returned to the ZI in Oc- 
tober. 

Mobile purification unit.—This unit consists of one 
60-75 GPM high lift pump and a 42-inch pressure 
filter and is equipped with alum and soda ash solution 
pots and a gas chlorinator. Unfortunately no chlorine 
gas was available and the units had to be equipped 
with a hypochlorinator that was run off the shaft of 
the pump engine. The design rate is 60-75 GPM de- 
pending on the size of the pump (this is five times the 
approved filtration rate.) 

Plans were drawn to operate these units in a manner 
that would produce potable drinking water. This 
called for a two-hour detention period in a tank 
equipped with some means of flocculation. It was 
planned to feed the chemicals to the tanks either by 
means of hypochlorinators or constant head boxes. 
These plans were however, turned down by the engi- 
neers on the basis of requiring too much labor and 
equipment that was needed for hospitals. For this rea- 
son only one mobile purification unit was set up in the 
approved manner. This was at the Myitkyina sub- 
depot. It was equipped with an adequate concrete floc- 
culation and sedimentation basin and constant head 
boxes for chemical feed. 

Portable purification unit.—This unit consists of an 
18-inch pressure filter, pump, hypochlorinator, alum 
and soda ash solution pots, and one or two 3000-gallon 
canvas storage tanks. The filter is entirely inadequate 
and the alum and soda ash solution pots are difficult 
to control at rates less than 30 GPM. 

Plans were drawn for the operation of these units 
and criteria for approval were essentially the same 
as those set up by the Office of the Surgeon General, 
i.e., filtration rate not to exceed ten gallons per minute, 
preflocculation and sedimentation and pre-chlorination 
sufficient to maintain a residual of 2.0 PPM after fil- 
tration. By this time a limited supply of rubber petro- 
leum storage cells (3000 gallons) were available for 
storage tanks and these were supplemented by 1000- 
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gallon tanks constructed from six-foot culvert sections. 
Where water consumption was less than 3000 gallons 
per day only one tank was needed. It would be filled 
in the evening (while filling, alum, soda ash and 
chlorine were added), allowed to settle over night and 
post-chlorinated and filtered in the morning. The 778 
EPD Co., three companies of the 1304 Engr. Bn., one 
company of the 1905 Engr. Bn., the 823 Engr. Bn. 
and the 1877 Engr. Bn. had such units in operation. 
Some other Engineer units had drawn plans for con- 
structing plants according to these regulations set up. 
However, before they could be completed the units 
moved either to China or the ZI. 

Super and dechlorination.—During 1944 and 1945 
several units were urged to use superchlorination and 
dechlorination as a means of water purification—all 
to no avail. The reasons for not using it were either 
lack of confidence in the method or lack of confidence 
in personnel doing the work. In August, a letter was 
received from the Office of the Surgeon General which 
contained a suggested method of water purification 
using superchlorination. This method was tried out 
in the Ledo Staging area and very good results were 
obtained for a while but an unexpected large influx 
of troops to this area so overtaxed the facilities of the 
plant that the method had to be abandoned. At this 
plant the chlorine was admitted, at a rate of 20 PPM, 
to a small storage tank, equipped with a baffle to pre- 
vent short-circuiting, which provided a detention pe- 
riod of one hour. From the storage tank the water was 
pumped through two hypochlorinators (these fed a so- 
lution of sodium thiosulfate), and then through two 
mobile filters. Because HTH was not available it was 
necessary to use grade C hypochlorite which was fed 
to the tank by means of two constant head boxes. Some 
difficulty was encountered here because of the strong 
solution of chlorine necessary which could be obtained 
only by the addition of soda ash which formed sodium 
hypochlorite which fed through the constant head 
boxes with little difficulty. This had one advantage 
in that no other chemical feeder was necessary for soda 
ash. In the limited time of operation it was found that 
good control of chlorine dosage could be obtained by 
use of the constant head boxes and that the hypo- 
chlorinators feeding sodium thiosulfate were quite 
capable of maintaining a final chlorine residual within 
very reasonable limits. This method has a great deal 
of merit and warrants much wider application. 

General.—Reluctance to improve water plants was 
met with on every hand. When presented with plans 
for improvement in many cases the answer was, 
“We’ve been boiling water for six months (or a year or 
two years) and have had no serious outbreaks, why 
change?” or “This country is so damn filthy and 
full of diseases that I wouldn’t trust any method other 
than boiling. It’s the only way you can kill amebic 
cysts isn’t it?” The transient nature of the camps made 
troops reluctant to build a plant that they would have 
to abandon in a short time. Then of course, after V-] 
day the main thought in everyone’s mind was not 
about water supply but “When am I going home?” 


What Should Have Been Done 


Of course, “Hindsight is easier than foresight” and 
the tactical situation dictated, in the final analysis, 
what had to be done. The following statements are 
made knowing that their attainment was sometimes im- 
possible, yet had they been carried out, the water 
supply would have been much improved. 

(Concluded on page 49) 
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The scene below after grading and planting. 


Grounds Maintenance and Vegetation for Airports 
Highways and Park Areas 


EGETATION, where it can be grown, is the most 

economical and effective agent for ground cover- 
ing, stabilization and maintenance of unpaved airport 
areas, roadsides, parks, athletic fields, playgrounds 
and areas around public buildings. It is also the most 
attractive. To provide and maintain a satisfactory 
grass cover under severe conditions of wear may be 
difficult. Proper soil preparation, selection of suitable 
grasses and well-planned and constant care are essen- 
tials for good growth. 

Engineers are frequently charged with such main- 
tenance, but few of them are trained in agronomy. 
In the case of a large city, with extensive grass areas 
to maintain, the services of an agronomist as a staff 
member for advising all city departments is a good 
investment. The smaller cities and villages should 
utilize local men with training in this field, or they 
can obtain advice from agricultural agents. In nearly 
every case, such advice in regard to grasses is as nec- 
essary as is engineering advice for bridge or airport 
design, and saves both time and money. The Park De- 
partments of some cities have agronomists who are 
available for advice to other municipal or county serv- 
ices. 

Many engineers have had the experience of being 
called in on a job too late, after the project has pro- 
gressed to a point where either a good engineering 
job is no longer possible, or the cost of doing one is 
excessive. Like the engineer, the agronomist should be 
available for advice on a construction job from the 
beginning. In the case of an airport, especially, time- 
ly advice is essential for a good job; and the same is 
true of a highway project involving large cuts or fills, 
and of many other types of work. In such projects, 
it is essential to install all utilities, complete construc- 


tion and do all sloping and leveling before seeding. 
So far as can be arranged, the best soil should be 
left on the surface. What grass or other vegetation 
is suitable for a given locality depends upon the geo- 
graphical location, the type of soil, rainfall, and the 
use that will be made of the installation. Therefore, 
no specific recommendation can be made in this re- 
spect. The advice of skilled men with local experience 
is essential. 

The equipment needed depends on the size of the 
areas to be maintained. The following is recommended 
for use where extensive areas of grass must be main- 





This is the area shown above before improvement. 
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tained: A rubber-tired tractor, the size depending on 
local conditions; a plow, a spike-tooth harrow, a disk 
harrow and a cultipacker, all with tractor hitch; a 
lime distributor and fertilizer or manure spreader, 
also with tractor hitch; a corrugated or perforated 
roller; a power-driven lawn mower; a high-speed gang 
mower; a rake with tractor hitch; a small truck, about 
¥4-ton; hand tools; and seeding equipment. For small- 
er areas, some of this equipment can be dispensed 
with or rented when needed. 

Soil preparation is highly important. In general, 
the exact details of procedure will depend upon local 
soil and climatic conditions. Soil tests and analyses are 
the first step. If no local source of information is 
available, write the State Agricultural College or 
Experiment Station and arrange for analyses. Gen- 
erally, advice given by them will include the type 
and formula of fertilizer needed. The ground should 
be fertilized before plowing, and preparation of the 
soil two or more weeks before seeding is desirable. 
Poor soils may require a soil-improving crop, such 
as soy beans, lespedeza or cowpeas for spring plant- 
ing, or vetch, crimson or bur clover for fall planting. 
A well-fertilized soil is essential to obtain a dense sod 
that will stand up under usage. 

The amount and seasonal timing of rainfall are 
important elements that cannot be controlled. Where 
rainfall is deficient or there are long periods without 
it, consideration should be given to irrigation or to 
organic mulches to retain soil moisture. An irrigation 
scheme may be possible that will add to the success of 
the growth Without excessive cost. Fertilization will 
be necessary; while nitrogen is the most important 
element affecting the rate and vigor of growth, the 
other essential fertilizing elements should not be neg- 
lected. 

The seeded soil should be protected where condi- 
tions are unfavorable, as where the soil is poor, and 
on slopes and eroded areas. A light mulch of straw, 
hay or manure, about 1 or 2 tons per acre, which 
should be applied immediately after seeding, is help- 
ful in preventing the washing away of the seed and 
in retaining moisture in the soil. 

The use of organic mulches of straw, hay, low- 
grade grass or manure tends to prevent water erosion, 
retain moisture and reduce dust blowing. They are 
applied at any season of the year at the rate of 1 to 
3 tons per acre. For dust control, the heavier applica- 
tion is better. On open areas subject to strong winds, 
the mulch must be anchored. If the soil is hard, it 
must be loosened and the mulch is then anchored by 
running over it with a sheepsfoot roller, a Dunham 
rotary hoe set in reverse, or a large disk set straight. 
When the mulch has been properly applied, the area 
should look like a stubble field. Mulching may cost 
$50 or $60 per acre, but it may be essential in estab- 
lishing a good cover in a difficult place. Quick-grow- 
ing crops may be used in place of mulches under 
many conditions. 

Proper mowing is important in maintaining good 
grass cover. The primary objective of mowing, where 
a grass cover must be maintained, is not beautification. 
Proper mowing increases the density and vigor of the 
grass and develops a tough sod. Grass should not be 
cut close under the conditions covered by this article; 
ordinarily 3 to 4 inches of top growth is necessary, 
and more is desirable in dry areas. 

Newly seeded or sodded areas and new grass should 
be protected by restricting traffic over them. After each 
rain, the areas should be inspected, and eroded areas 
and gullies should be repaired, and new sod planted 
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where necessary. It may be desirable to build check 
dams, or to pave channels carrying runoff water, for 
which paving sod may be used where the velocity is 
low. Sod need not be cut too thick—1¥% to 2 inches is 
enough—but the soil must be prepared for it as care- 
fully as for seeding. 

Grass cannot usually be maintained on airplane 
parking or maintenance areas, and on these other types 
of surface covering are necessary. On grassed landing 
fields, landing areas should be rotated and a heavy 
stubble should be left by the mower. Uniform mowing 
of the field tends to encourage rotation of use of 
various areas. There are very definite limits of weight 
and traffic intensity, beyond which grass cannot be 
maintained. When these limits are reached, other means 
of soil protection must be adopted, such as oiling or 
the use of calcium chloride for dust prevention; or a 
surface treatment or other pavement. The choice be- 
tween these methods will depend on the intensity and 
weight of traffic. 





Earth Wearing Surface Does Not Impair 
Durability of Treated Wood Bridge Floor 


Wearing surfaces on treated wood bridge floors 
are desirable because any appreciable daily volume 
of highway travel has an abrasive effect on the floor 
members if they come in direct contact with the wheels 
of the passing vehicles, and this abrasion tends to 
impair the preservative treatment. In general, it is 
the practice of most engineers to use the same type 
of wearing surface on the bridge as exists on the ad- 
joining highway, since such uniformity contributes 
to smooth riding. This is particularly true on lower 
types of rural roads which have earth, sand-clay or 
gravel surfaces, and which must be given blade main- 
tenance at regular intervals. In such cases, if the 
bridge surface can be maintained with the rest of the 
road, bumps and impact at bridge ends can be elimi- 
nated. . 

It is well known that ordinary untreated floors may 
decay rapidly under earth, sand-clay or gravel sur- 
facing, and a question is sometimes raised as to wheth- 
er the practice of.laying such surfacing directily over 
a treated wood bridge floor will be detrimental to it 
also. The answer to that question is, according to 
Wood Preserving News: If the floor plank are prop- 
erly pressure treated with creosote and if they are not 
so mishandled during placement as to nullify that 
protection, the treated floor will last as long as any 
other part of the bridge. 





Capacity of Mowing Equipment 


In a paper before the American Road Builders’ 
Assn., E. C. Todd and O. H. Hays, Corps of Engi- 
neers, gave the following approximate capacities of 
several types of mowing equipment: 

Farm or highway tractor and sickle, 7 ft. mower 
bar—3¥% acres per hour. 

Golf course tractor, 7-gang mower—11 acres per 
hour. 

Airfield tractor, 9-gang mower—46 acres per hour. 

Power mower, 30 to 32 inch—4 to 5 acres per 8- 
hour day. 

Power mower, 25 to 26 inch—2 to 3 acres per 8- 
hour day. 

Power mower, 22 inch—1'4 to 2 acres per 8-hour 
day. 

Hand mower, 18 inch—1 to 1% acres per 8-hour 
day. 
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Link-Belt paper waste treatment plant; pulp is recovered. 


tadastial Waste Problems and Treatment 


A resume of the developments in industrial waste production and — 
treatment as reflected in three years of engineering literature, with 
a bibliography. 


HE war brought on new problems in industrial 

wastes, primarily because of the accelerated manu- 
facturing program necessary for the prosecution of 
the war. New types of wastes were produced, notably 
those resulting from making synthetic rubber. Because 
of the shortage of critical materials, and probably for 
other reasons also, relatively few treatment plants for 
industrial waste were built, but the pressure for better 
treatment of both sewage and industrial wastes has 
been building up for a number of years. Coincident 
with this have been the developments in sewage treat- 
ment knowledge and processes, so that it is now possi- 
ble for a community or an industry, except in unusual 
cases, to afford adequate treatment. 

Charges for Treating Wastes —Besselievre' recom- 
mends that charges be based on suspended solids and 
BOD, including a fair proportion of both fixed and 
operating costs. The charge may be based on the 
excess of these units over and above the normal con- 
tent of domestic sewage; or it may be based on their 
gross amount. There is some support for the belief 
that taxes paid by the industry to the municipality 
should be credited against the charges for treatment. 
In any case the wastes discharged should be equalized 
and should not impose an undue burden on the plant. 

In Celina, O.,? cannery, milk powder and stearic 
acid wastes are discharged into the sewers. These 
wastes represented, on a population equivalent basis, 
135% of the domestic sewage strength in 1943 and 
200% in 1942. Lump sum charges are $2000 for the” 
cannery, $350 for the creamery and $50 for the acid 
plant. The cost of BOD removal qh 1943 was $9 per 
1000 pounds and in 1942,°$7.30, and it is believed’ 


by this community that the lump sum charges given 
above are fair and reasonable. 

Buffalo, N. Y.,3 employs a formula for charging 
for treatment of industrial wastes when these have a 
suspended solids content or chlorine demand 3 times 
or more as great as the average sewage. This formula 
is based on the price of chlorine; the chlorine demand 
of the waste is ppm, in excess of the normal sewage 
chlorine demand; the cost of chemicals for sludge con- 
ditioning and the cost for power for disposing of the 
solids; and the differential between the suspended 
solids in the waste and jn normal sewage at the plant. 
Charges are also made for cleaning sewers when clog- 
ging is directly attributable to the discharge of in- 
dustrial wastes. 

Industrial wastes should be discharged into sewers 
but the industries should pay for the excess loading 
that such wastes cause, not only in the sewage col- 
lecting system but also at the treatment plant.* This 
excess loading is defined as that over and above the 
normal loading caused by domestic sewage. 

Effects on Fish Life—A classification has been 
proposed® of industrial wastes affecting fish life to 
include: 1. Suspensoids, which cover the stream bot- 
tom and destroy, directly or indirectly, the food on 
which the fish must live; 2. Materials having an oxy- 
gen demand or oxygen consuming power (but not re- 
ferring specifically to BOD); 3. Compounds altering 
the pH of the water, for fish do not thrive in water 
whose pH is above 8.4 or below 6.5, while 5.0 or lower 
or 9.0 or higher may be Jethal; 4. Materials increas- 
ing or cnangape the salinity of the water, for most 
fresh-water fffabitants react urffavorably to~sudden 
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changes in osmotic pressure; 5. Toxic substances, 
which may destroy the fish or their food. 

Legal.—The city of Kenosha, Wis., was upheld in 
state court for refusal to accept wastes from manu- 
facturers of brass and copper products after experi- 
ence demonstratéd these wastes materially interfered 
with operation of the sewage treatment plant.*® 


Laundry Wastes 


While laundry wastes do not generally affect the op- 
eration of larger sewage treatment plants,® they may 
interfere seriously with chemical and biological pro- 
cesses in smaller plants (under 5 mgd.). The waste 
may comprise only 5% to 10% of the total flow, but 
may markedly exceed this concentration for short 
periods. In selecting the most satisfactory method of 
treatment, the following data are needed: 1. Hourly 
sewage flow, average, dry weather and wet weather; 2. 
BOD capacity of the plant and of the various units; 
3. Laundry waste flows in respect to quantity, rates and 
fluctuations daily and hourly ; 4. BOD of the waste and 
of its fractions; 5. Chemicals locally available for 
treatment, as lime, acid or other industrial wastes; 
6. Equipment, type of personnel and facilities avail- 
able at laundry and at plant. (Ed. Note: pH and its 
effect also should be studied.) The above data permit 
calculations relating to equalizing the flow; holding 
and discharging at low-load periods; or training chem- 
ically all or a part of the waste. 

When separate treatment of the wastes is desirable, 
which may be the case when their relative volume is 
large,’ chemical precipitation is more commonly used. 
The solids usually settle, but may float. Stimulation of 
flotation and removal by skimming may be desirable. 
Experiments with vacuum flotation, using ferric chlo- 
ride or alum, gave good results. Alum was cheaper 
and required less pH adjustment. 


Distilling Wastes 


Distillery slop—the residue from the distillation of 
fermented molasses—could not be effectively treated 
by certain standard biological methods, nor by elec- 
trodialysis, without dilution. Electrodialysis alone re- 
sults in an overall chemical oxygen demand reduc- 
tion of about 55%. In the cathode compartment it 
effects coagulation of the colloidal material, and makes 
the slop more amenable to chemical coagulation, thus 
saving chemical. It does not reduce the OC of the 
soluble organic matter more than 7 to 10%. Followed 
by 8 hrs. aeration, a reduction of 90 to 93% in OC 
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of the slop was effected, giving a stable residual 
soluble organic material. It is not economical to con- 
tinue dialysis treatment beyond coagulation. Treat- 
ment of industrial wastes by electrodialysis is most 


‘effective when large quantities of colloidal and small 


amounts of soluble organic materials are present.® 

In California, investigations have shown® that waste 
from brandy and molasses distilleries has a BOD 
equivalent of 130 persons per ton of grapes. The land 
method of disposal used by most distilleries in that 
area creates serious odor problems. Addition of lime 
and calcium chloride to precipitate the tartrates, and 
then more lime to remove other solids, produces an 
effluent that can be treated on a trickling filter. At the 
prices then in effect, recovery of tartrates would cover 
the cost of treatment. Wastes from grain distilleries 
may be evaporated to produce an excellent live-stock 
food. 


Pickling, Plating and Finishing Liquors 


Highly concentrated cyanide wastes from metal 
finishing in an aircraft factory were treated by chem- 
ical precipitation to remove toxic constituents other 
than cyanides; the effluent was chlorinated and held 
20 to 30 minutes during which time the cyanide re- 
acted with the chlorine to form cyanogen chloride 
which hydrolyzes the ammonium carbonate, which con- 
verts quickly to free ammonia and carbon dioxide.?° 

Polysulfide-treated cyanide for case hardening, 
copper plating and zinc plating did not affect the op- 
eration of an activated sludge plant until 1000 ppm. 
of polysulfide was added.'! When larger amounts were 
added, recovery was very quick. These same wastes 
did not materially affect sludge digestion!® even when 
the sewage carried as much as 30,000 ppm of zinc 
plating solution or 10,000 ppm. of copper plating 
solution. All wastes increased the H2S content of the 
digester gas. 

The waste from a small arms ammunition plant 
contained 971 ppm total solids, 231 BOD, 8.0 copper, 
and 5.2 zinc; pH varied from 1.7 to 9.5.12 Lime pre- 
cipitation, 1 hour storing, mixing and flocculation, and 
final settling gave a fairly constant pH, removed 60% 
of the grease, reduced suspended solids from 469 to 
32, and permitted lagooning without nuisance. 

Sulphuric, hydrochloric, nitric, phosphoric and 
hydrofluoric acids, sulphuric principally, are used in 
pickling steel. Treatment is difficult and realization 
of profit from the treatment not promising.'® 

Metallurgical waste treatment was investigated by 
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the Chemical Engineering Department of Yale and 
by the Hall Laboratory of Chemistry at Wesleyan 
University.34 The reports, which are too long to abs- 
tract here, cover specifically chromium compounds and 
steel mill and brass mill wastes. 


Cannery and Vegetable Wastes * 


Freezing of cannery wastes in broad, shallow la- 
goons results in throwing solids out of solution and 
suspension, and these settle rapidly, and only a small 
fraction of them go back into solution.1* BOD has 
been reduced from 2000 ppm to 500 or even lower. 
Use of sodium nitrate 4 } in connection with lagoons 
has been promising. Enough is added to supply the 
oxygen needed to satisfy about 20% of the BOD. By 
controlling the oxygen sag curve, odors are almost 
eliminated. Other essential points in treatment by la- 
goons are also covered. Treatment with vacuum flota- 
tion at 2 plants has also been promising.’® At Celina, 
O., cannery wastes have been successfully treated in 


Illustrations: Above, on this page— 
Dorr clarifiers and flocculator at a 
paper waste treatment plant. On page 
26—extreme left, a Link-Belt glue 
waste recovery system; and a Link-Belt 
liquid vibrating screen handling wash 
water from a packing plant. At the 
right, this Dorr plant handles 1.3 mgd. 
from a potato starch factory; 2400 
ppm. BOD. Includes screening, heat- 
ing, 3-stage biofiltration, flocculation 
and digestion. 


the city plant.? At Cokato, Minn.,’* where corn wastes 
predominate, a 20 mg. lagoon stores the 16 mg. of 
wastes produced during the season. From the lagoon, 
the settled waste is passed through an aerofilter, thence 
back to the lagoon and to the village sewage plant. 
Initially there was considerable odor in the filter; this 
was housed and provided with forced ventilation. Cost 
of operation is about 0.8 cents per case. In Cali- 
fornia,!® screening (1%4” holes for primary treatment 
and 1/16” for secondary) and re-use of cooling wa- 
ter, reducing the volume 50%, were employed. La- 
gooning has been used at Fairmont, Minn.,*° after it 
was found that the local sewage treatment plant was 
totally unable to handle the wastes from local can- 
neries. 

In citrus canning, nearly 60% of the weight of the 
fruit is waste, the volume of water used is large, and 
acidity and BOD high.'® Screening and disposal on 
sand beds may be used, the solids remaining on the 
surface being raked off ,and burned. At Lakeland, 
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Fla.,2° screening, primary sedimentation, a high-ca- 
pacity filter and final settling are used. The BOD of 
the plant effluent increases during the cannery season. 
Lagooning produces odor and fly nuisance; sand fil- 
tration is satisfactory where suitable sand deposits are 
available. Disposal into lakes or streams usually kills 
the fish. 

Cherry wastes affected the sewage treatment plant 
at North East, Pa.87 BOD ranged from 700 to 2100 
ppm., and waste volume was 600 to 1800 gals. per ton 
of cherries. A vibrating screen, chemical treatment 
with lime and copperas, mechanical mixing and set- 
tling for 2 hours effected 60% reduction in BOD 
and 88% reduction in suspended solids. 

Digestion of pure vegetables has been studied at 
Cornell University,?4 using cabbage, carrots and po- 
tatoes. All digested satisfactorily. Gas contained more 
COz and less methane than from sewage sludge. Di- 
gestion of cabbage created strong odors, controllable 
by adding activated carbon or orthodichlorbenzene. 
Wastes from potato dehydration? contained 18,000 
ppm suspended solids, of which 30% can be removed 
by a 60-mesh screen; while 80% of the settleable 
solids can be removed by screening and 90% by set- 
tling 10 minutes. A shaking or vibrating screen is 
used. Sand beds are satisfactory for final disposal. In 
processing, 20% of the initial weight goes into the 
waste. Pea canning wastes do not appear to yield to 
coagulation.** Potato dehydration wastes, constituting 
one-fourth the flow entering the Grafton, N. D., sew- 
age treatment plant,** upset operation, increasing 
effluent BOD to 400 ppm. Wastes were prohibited 
from the sewers and the industry moved elsewhere. 


Oil Wastes 


The petroleum industry produces many kinds of 
wastes,’® such as brines, unemulsified oil and water 
mixtures, emulsions of oil and water, elements caus- 
ing taste and odor in water supplies, wastes having 
an oxygen demand, toxic or poisonous wastes, alka- 
line wastes and coloring wastes. The industry is 
studying the various possible methods of treatment, 
including dilution by controlled discharge, breaking 
of emulsions, taste and odor removal, etc. But other 
kinds of oils, as cutting oils, oil wastes from garages, 
shipyards, ships, and gas plants also cause trouble.** 
At New Britain, Conn., in 1942, more than 400 cu. 
ft. of heavy oils per day were removed at the sewage 
plant. Manufacturers, when approached, generally ar- 
ranged to discontinue the discharge of oil wastes. At 
Lancaster, Pa., as much as 1768 ppm. of total grease 
was removed at the sewage treatment plant; appreci- 
able quantities passed through and interfered with 
operation. The time required to dry sludge increased 
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50%. Petroleum oils and greases caused heavy scum 
formations at the Springfield, Mass., sewage treat- 
ment plant.*® Prevention of entrance of oil wastes 
to sewers helped. Operation of the digesters, in which 
principal trouble occurred, was modified to use one di- 
gester for tank skimmings only, which largely elimi- 
nated the trouble. 

In California,!® oil field waste is generally han- 
dled by ponding for evaporation, injection into sub- 
surface sand formations, disposal to waste alkali or 
sand areas, to salt marshes or the ocean, or dis- 
charge into sewers. Settling ponds are used for oil- 
field waste water. In Illinois*® more than 3 mgd of 
brine from oil fields is being returned to underground 
salt water bearing formations. 


Pulp and Paper Wastes 


Waste water from paper mills was treated by stor- 
age in lagoons for 10 to 15 days. BOD was re- 
duced as much as 90%, and much of the clarified wa- 
ter could be reused. In some cases fiber could be 
recovered and used in low-grade paper. Digestion of 
sulfite prepared paper pulp, alone and mixed with 
fresh raw sewage sludge, was tried at Cornell.® Both 
digested satisfactorily, when added to well seeded 
sludge in heated digestion tanks. Lime had to be 
added to maintain proper pH. The amount of gas 
produced per pound of pulp was less than half that 
produced per pound of sewage sludge. 

Recovery of pulp from white water was accom- 
plished at a plant at Modena, Pa., using a 16’ x 60’ 
tank, with a mechanical collector, a revolving scum 
trough and a horizontal slow mixer.*® With a deten- 
tion period of 220 minutes, 90% of the solids are 
recovered, and pollution of the West Branch of 
Brandywine Creek materially reduced. This mill pro- 
duces sulphite paper. 


Other Types of Wastes 


Packinghouse wastes vary per animal killed, from 
1 to 4 gallons per pound.” The composition of wastes 
also varies, containing much grease, and a high BOD 
and suspended solids content; and the temperature 
may reach 90°. 

Tobin Packing Co., Ft. Dodge, Ia., installed a 
grease recovery system in 1942. This consisted of 
a comminutor and a 3-section grease separating tank 
equipped with Link-Belt straightline collectors for 
skimming the floating grease and removing the set- 
tled material. Air performs the dual function of 
acting as a‘baffle and liberating grease; 200 to 300 
cu. ft. per minute are used, with chlorine added at 

(Continued on page 30) 
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A Carter 110’ rotary distributor at the Manville, N. J., plant. 








946 


2at- 
stes 
lich 

di- 
mi- 


an- 
ub- 

or 
lis- 
oil- 

of 
ind 


ym 
tes 
’D 
ire 


nk 
or 
at- 
of 
00 
at 


ae eee 


PUBLIC WORKS for Afril, 1946 


- - 


id 





29 


Barber-Greene paver laying hot asphalt in Bangor. 


Bangor Renews Its Streets with Hot 
Asphalt Paving 


By JAMES L. MacLEOD 
City Engineer 


IKE many other cities throughout the country, the 

city of Bangor, Maine, is now faced with the prob- 
lem of resurfacing concrete roads and streets most of 
which have been in service many years. To provide 
for this surfacing program the City started in 1941 
to acquire the necessary plant and equipment to do this 
work. At that time a Barber-Greene hot asphalt plant 
was purchased including the pug mill mixer, gradation 
unit, and single drum dryer and it was intended to 
acquire an asphalt paving machine in 1942. But due 
to the war all these plans had to be delayed. However, 
in 1945 the Barber-Greene Company was able to de- 
liver a paving machine and a small start was made in 
our paving program. Fortunately funds were avail- 
able to carry on this work due to the foresight of the 
City Council in earmarking a sizeable amount of 
money in a capital reserve fund. The State Legis- 
lature previously had passed legislation making the 
establishment of this capital reserve fund legal. 

Bangor has 278,500 square yards of cement concrete 
roadway remaining to be surfaced. This is equivalent 
to 20.9 miles of 24-ft. pavement, all of which is sched- 
uled to be covered with hot asphalt paving during the 
next five years. 

In designing the proper type of mixture for the 
paving, a sieve analysis of our available material was 
made and a mixture designed based on federal and 
state specifications. Most of these specifications called 
for 14-inch stone as the maximum size. In striving to 
meet these requirements it was found that our crushing 
plant could not produce this stone rapidly enough. 
Accordingly we changed the maximum size to not over 
34-inch. The final paving mixture based on per- 
centages by weight was 30% of 34-inch fractured 


stone, 27% intermediate stone or buckwheat, 40% 
sand, and 3% fine material passing the 100-mesh 
sieve ; 614% by weight of 80 to 90 penetration asphalt 
was used as the binder. 

This mixture while giving a slightly rougher look- 
ing texture does give a surface that provides more 
traction and consequently is less slippery when wet; 
and it also provides a mixture dense enough to prevent 
moisture from working down through. It has been 
observed that during the winter the snow and ice 
leaves this surface much more rapidly than from other 
types of pavement, and also the application of salt on 
this pavement during the winter does not seem to 
have any injurious effects. 

The paving program was started about the middle 
of July and a total of 37,200 square yards was put 
down. A minimum thickness of two inches was used 
for the entire paving program, and where undue set- 
tlement in the concrete pavement existed leveling 
courses were put down. 

Where it was necessary to raise existing manholes 
or other utility installations a cast iron rim two inches 
high was provided and welded to the existing rim 
and the cover then placed on this new rim. By doing 
this we eliminated the necessity of breaking out the 
existing concrete to raise the old rim. 

The City of Bangor is the only city in the State 
at the present time which has a complete hot asphalt 
mixing plant and paving machine, and with the start 
of this paving program here considerable interest has 
developed throughout the State and without doubt 
other cities will follow this same procedure. These old 
concrete roads provide a very good base for this hot 
asphalt pavement and the surface gives excellent rid- 
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ing qualities as well as a very pleasing appearance 
along with the extended years of service. Much favor- 
able comment has been received by the Department 
for the work that has been done and the speed with 
which a street was completed and thus returned to 
traffic. In no case during our paving program was 
any block closed to traffic for more than one-half a 
day. 

By doing this work with our own forces and under 
our own supervision the cost to the taxpayer is about 
one-half the cost charged by contractors doing similar 
work. 





Industrial Waste Treatment and Problems 
(Concluded from page 28) 


the rate of about 6 ppm., for flows averaging 26,500 
gph. Average grease removal was 79.3%.”® 

Wool wastes, particularly those from sodium sul- 
fide vats, may affect sewers. Treatment with ferrous 
sulfate in Los Angeles has resulted in recovery of 
enough sodium sulfide to pay for treatment.* 

Gelatine wastes from an English factory consisted 
in part of lime water containing 1260 ppm. caustic 
calcium salts and 1840 ppm. of carbonates.”* These 
caused heavy deposits in the sewer. The caustic lime 
was partly in a colloidal state.due to the presence of 
grease and therefore was not susceptible to sedimen- 
tation. Experiments indicated the best treatment to 
be coagulation with alumina-ferric salts in amounts 
slightly greater than the lime content. Dilution of 
the lime waste with four times its volume of wash 
water helped; 24-hr. sedimentation gave best results. 

Rubber wastes from rubber synthetic and reclaim- 
ing plants were found difficult to treat at Akron, 0.78 
The waste particles have a specific gravity just below 
1 and will not settle; some pass through the entire 
plant, including the trickling filters and are dis- 
charged in the effluent. 

Phosphorous and nitrogen in sewage plant effluents 
may change the nature of aquatic growths, creating 
nuisance from the decay of these, as at Madison, Wisc. 
Removal of phosphorous from sewage can be accom- 
plished quite readily by a trivalent coagulant, such as 
ferric chloride.1* Reduction of total phosphorous to 
0.5 ppm (soluble to .01 ppm) can be accomplished 
with 50 ppm. of ferric chloride. It is also possible to 
tie up both phosphorous and nitrogen in the sludge; 
certain industrial wastes containing carbohydrates 
can be used, but overtreatment would markedly in- 
crease BOD. 

Glue wastes at Carrollville, Wisc., are treated by 
screening, dewatering conveyors, and settling tanks 
with Link-Belt equipment, including a rotating col- 
lecting trough.*! Operating costs are. covered by re- 
covery of grease and of usable glue stock, and pol- 
lution conditions in Lake Michigan were reduced; 
scum and grease were no longer a problem on the lake 
surface. 

Felt mill wastes were treated** with a Link-Belt 
vibrating screen, which operates 20 hrs. per day, 
handling an average flow of 200 gpm., with maximum 
flow of 500 gpm. The screen has 40-mesh openings 
and removes about 95% of the solids. In order to 
prevent nuisance in the receiving stream, the screen 
effluent is chemically treated before final discharge. 

Tannery wastes were treated at Sheboygan, Wisc.,°® 
by a Dorr screen having 1” openings. Screenings 
at the sewage treatment plant dropped to % cu. yd. 
per day (1/3 of the previous amount) following in- 
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stallation of the tannery plant screen; hair and lime 
have been removed and sewage plant operation im- 
proved. 

TNT wastes do not yield to filtration through sand 
or stone. Treatment by combination. with an alkaline 
waste and/or lime sludge from softening plants ap- 
pears possible.7® 

Fish canning wastes amount to 2000 gals. of salt 
water per ton of sardines. This contains 5000 ppm. of 
organic solids. Progress is being made on reclaiming 
for by-products much of these solids. Since the sardine 
industry is near the ocean, most of the wastes are 
discharged into it, often causing local nuisance.'® 


1. Engineering News-Record, June 14, 1945. 
2. Pustic Works, December, 1944. 

3. Water Works and Sewerage, March, 1944. 
4. Sewage Works Engineering, October, 1945. 
5. Water Works and Sewerage, May, 1945. 

6. Sewage Works Journal, May, 1944. 

7. Water Works and Sewerage, November, 1943. 
8. Sewage Works Journal, November, 1942. 
9. Sewage Works Journal, September, 1943. 
10. Water Works and Sewerage, March, 1945. 
11. Sewage Works Journal, July, 1944. 

12. Sewage Works Engineering, April, 1944. 

13. Sewage Works Journal, September, 1945. 

14. Pustic Works, December, 1945. 

15. Sewage Works Journal, November, 1945. 
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26. Sewage Works Engineering, August, 1943. 
27. The Surveyor, October 1, 1943. 

28. Sewage Works Journal, January, 1944. 
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30. Link-Belt News, January, 1946. 

31. Link-Belt News, January, 1943. 
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Operation Records at Sewage Plants 


In an article in Sewage Works Journal discussing 
the operation of the Elizabeth Joint Meeting plant, 
William Rudolfs and Edward P. Decker say: “The 
accumulation of operation records is primarily for 
the purposes of (a) indicating the degree of purifi- 
cation accomplished, (b) determining the effect of 
changing conditions, (c) serving as a basis for im- 
provement and expansion, (d) measuring the efficiency 
and improvement in operation, and (e) determining 
total cost to the municipalities and the variation in 
cost with changes in operation.” 

In the same Journal, L. S. Morgan gives as the 
reasons for maintaining records: “(1) To indicate 
to the plant operator and responsible officials that the 
individual units of the plant and the plant as a whole 
are maintained and operated so as to produce the de- 
sired results. (2) To serve as the basis of reports to 
proper responsible officials. (3) To warn the operator 
of circumstances which may produce troubles in opera- 
tion, with resulting lowered efficiency. (4) To serve 
as a guide for future operations in the light of past 
experience. (5) To serve as a permanent record of 
plant performance for use as legal evidence. (6) For 
reference as a basis for determining future treatment 
requirements.” 
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Fig. 1. Flow diagram of lime-soda water softening plant. 


Scale and Corrosion Prevention by Chemical 
Conditioning of Water 


Polyphosphates were used by the Army to prevent corrosion and scale 
formation. This article tells municipalities how they, too, can solve 
many of their problems by using these new methods and materials. 


By R. T. HANLON, Chemical Engineer, and D. NEWTON, Sanitary Engineer 


U. S. Army Corps of Engineers, R & U Branch, Utilities Division, Headquarters Sixth Service Command 


EW developments in scale and corrosion control 

permit many water departments to correct these 
conditions at low initial and operating expenditures. 
Scale and/or corrosion problems exist in nearly all 
sections of the United States, and frequently result in 
excessive costs to water consumers for cleaning and 
repairing water heaters and replacing piping and 
plumbing. While individual correction of these un- 
desirable water characteristics by installing unit treat- 
ment equipment may be less costly than repair or re- 
placement of fixtures, the most economical procedure 
is the proper treatment of the entire supply. The Water 
Department is created and operated for the benefit 
of the community and should perform these functions 
in respect to water supply which the citizens cannot 
readily perform for themselves or which it is cheaper 
to do collectively than individually. 

It is not generally appreciated how great are the 
costs that may be imposed upon consumers by such 
factors as scale and corrosion. The experiences of the 
U. S. Army in the war just ended are educational and 
illuminating. The Corps of Engineers not only pro- 
vided the water for our Army camps, but were respon- 
sible also for maintenance and repair of all utilities 
in these camps. Below are given some of the cost ex- 
periences of the Army" resulting from the use of 
scale-forming or corrosive water. 


At Camp Phillips, Kans., previous to initiation of 
chemical conditioning of the water, the cost of repairs 
to hot water heating equipment averaged $387 per 
day, which was reduced by treatment to $20 per day. 
There were 125 failures of hot water heaters in a year 
at the Sioux Falls Army Air Base, S. D., before 
treatment, but after chemical conditioning of the water 
there was one failure in 8 months. In Camp Swift, 
Texas, hot water lines and relief valves on water 
heaters plugged completely with scale. Chemical con- 
ditioning of water was started in August, 1942, and 
by February, 1943, scale troubles had disappeared. 

At Las Vegas Army Air Base, N. M., 25% of the 
hot water heaters had to be replaced and the probable 
cost of such replacement over a 2-year period was 
estimated at $35,000. Phosphate treatment of the wa- 
ter was applied early in 1944, and further replacement 
of heaters was not necessary. At Will Rogers Field, 
Okla., corrosion was only “moderately severe”; treat- 
ment resulted in a 50% reduction in troubles. At Fort 
Dix, N. J., after 3 years plumbing was so badly cor- 
roded, particularly at the threads, that replacement 


' was necessary. Proper chemical conditioning of the 


water, resulting in the formation of a protective coat- 
ing on the pipe interiors, eliminated the trouble. 
The water at Camp Myles Standish, Mass., attacked 
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Fig. 2. Zeolite water softener, single unit, manual operation. 


ferrous pipes and coils, brass fittings and fixtures. 
Chemical conditioning of the water resulted in form- 
ing a protective coating and elimination of corrosion. 
At Truax Field, Wisc., booster water heaters plugged 
quickly and there were frequent failures of boilers. 
This was corrected with phosphate treatment. A supply 
line at the Marietta Holding and Reconsignment 
Point, Pa., showed pits 1-32 in. deep in 15 months. 
Chemical treatment stopped further corrosion and also 
eliminated red water troubles at this post. 

These few instances are typical of the general ex- 
perience of the Army and are substantial evidence of 
what happens to consumers’ piping, plumbing and 
heaters when a seriously corrosive or scale-forming 
water is supplied to them. The costs given are indic- 
ative of what many water users are paying in direct 
costs for lack of proper treatment of water by munic- 
ipalities. 

An analysis of 751 army water supplies all over the 
United States showed that 77% of them were corrosive 
and 22.5% of them had definite scale-forming char- 
acteristics, while some of them were both corrosive 
and scale-forming. 

Since the work done by the Army during the past 
three years forms the basis for much of our knowl- 
edge of practical scale and corrosion control, it is 
desirable to review briefly the experiences leading up 
to the initiation of the work. As the war construction 
program developed, critical shortages, instead of engi- 
neering knowledge, governed the selection of materials 
for construction, repair and maintenance of water 
treatment plants and water-using utilities. It was nec- 
essary to substitute ferrous materials where proper 
engineering practice would indicate the use of non- 
ferrous materials, and to dispense with the installation 
of water softening systems, where proper engineering 
practices would normally dictate such installations. 

As population of the Army facilities increased, with 
consequent increase in water consumption, and as it 
was attempted to meet the requirements of the Army 
Medical Department for 180° F. water for dishwash- 
ing and dishrinsing operations, it was observed that 
scale formation was a serious problem. In some posts, 
it necessitated acid cleaning of hot water heaters and 
auxiliary equipment at from 5 to 10-day intervals. 


In addition it was noted that accelerated corrosion of 
such equipment occurred where an Army installation 
was served with a water which was essentially cor- 
rosive in character. Maintenance costs of hot water 
systems, rendered frequently inoperative by forma- 
tion of scale and because of corrosion, indicated that 
immediate action was imperative if operation not only 
of mess halls but of latrines and other facilities which 
were served with water at temperatures as low as 
140° F. was to be economically accomplished. 


Results of Army Tests 


Review of available technical literature and inquiry 
to various manufacturers and distributors of water 
treatment chemicals indicated that scale formation 
had been prevented by application of concentrations 
of from 1 to 5 p.p.m. of certain non-toxic phosphate 
combinations. In addition it was known that corrosion 
had been inhibited by application of such phosphates, 
by utilization of lime and by the employment of sili- 
cates for the formation of protective coatings of metal 
surfaces exposed to contact with corrosive waters. 
However, since no evidence could be found that any 
of these treatment chemicals had been applied under 
the stringent conditions of temperature and water flow 
which characterize Army operation, it was deemed 
advisable to make a full scale test of Truax Field, 
Madison, Wisconsin, which was served with a typical 
scale-forming water, to determine the effectiveness of 
chemicals used for scale prevention. Tests were also 
made at other Army installations served with corrosive 
waters in order to evaluate the performance of chem- 
icals designed to prevent corrosion. The results of these 
tests were reported by the Corps of Engineers of the 
U. S. Army in September 1944 and susequently pub- 
lished.“ 


These tests showed the following: 


1. That it is possible by the use of phosphates 
substantially to inhibit scale formation with 
a water hardness as high as approximately 
330 p.p.m. as CaCOg and at temperatures as 
high as 200° F. The average cost of such 
treatment was less than $2.50 per million 
gallons of water treated. 
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2. That more effective results are obtained with 
the use of poly or molecularly dehydrated 
phosphates such as septaphosphate™ or so- 
dium-hexametaphosphate™ or combinations 
of such phosphates, than with essentially 
organic-phosphate combinations. Organic 
treatment, alone, appears to have no value 
in inhibition of scale formation. 


3. It also was shown that a combination of a 
poly or molecularly dehydrated phosphate 
and sodium silicate properly proportioned 
and fed at a rate of approximately 5 p.p.m. 
for each of the treatment chemicals, substan- 
tially precluded formation of scale and con- 
ferred reasonable protection against corro- 
sion. 


Experience on a nationwide basis at Army Posts 
using septaphosphates, hexametaphosphates and other 
polyphosphates alone or in combination with silicates, 
and in some cases with soda ash for alkalinity adjust- 


ment, indicated that the results obtained at Truax, 


Field in the control of scale formation could be sub- 
stantially duplicated anywhere else within the range 
of hardness between 100 and 800 p.p.m. as CaCOs. 
Similar progress in the control of corrosion could 
not be accomplished due to limitations imposed by 
shortages of technical personnel and of materials nec- 
essary to complete comprehensive tests. Positive indi- 
cations exist however that the application of phos- 
phates similar to those used for scale control; and of 
silicates, alone, or in combination with phosphates or 
with lime, are partially effective as corrosion inhibitors. 


Water Categories and Classifications 


In order to treat water properly for prevention of 
scale formation or of corrosion it is initially necessary 
to determine whether a water is essentially scale 
forming in character or is of such composition that 
corrosion of ferrous materials with which the water is 
in contact will occur. This can be roughly determined 
by measurement of water hardness using the “soap 
test.” This test will yield a fairly accurate evaluation 
of the concentration of scale-forming salts contained 
in the water. 

The following table is illustrative of the corrosive 
or scale-forming characteristics of water, based on 
concentration of hardness salts: 
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Fig. 4. Hydraulic type solution feeder. 


33 


Fit CAP ¢ CLAMP 









FEEDER OUTLET 
BALL FEEDER 


7 NEEDLE CONTROL VALVE 


FEEDER INLET 





PUMP DISCHARGE 























Fig. 3. Ball feeder installed with booster pump. 


Hardness of water based on soap 


ba. Degree of corrosivity or 
test as parts per million hardness 


of scale-forming charac- 





salts expressed as calcium carbonate teristics 
0-25 Extremely corrosive 
25-50 Corrosive 
50-75 Moderately corrosive 
75-125 Slightly corrosive— 
scale forming 
125-200 Moderately scale forming 
200-300 Scale forming 
300+ Seriously scale forming 


The foregoing is not intended to convey the impres- 
sion that all waters in the scale-forming category are 
free of corrosive characteristics. In fact, it has been 
the finding of investigators of the U. S. Army and 
others that a scale-forming water high in sulphate or 
chloride content, or one that is saturated with oxygen, 
may cause both serious scale deposition and intense 
general or localized corrosion. 


Treatment of Scale-Forming Waters 


General.—Scale-forming waters may be treated for 
prevention of incrustation by two methods: 

a. Removal of scale-forming salts of calcium and 
magnesium before entry to the distribution system. 

b. Chemical treatment of water containing calcium 
and magnesium salts for prevention of scale deposi- 
tion. 

Examples of methods of calcium and magnesium 
removal before entry to the distribution system are 
the lime soda and the zeolite base exchange processes. 
Since such processes may cause a water so treated to 
become corrosive, blending of some hard water with 
the effluent of these softeners or treatment of the 
effluent with chemicals designed to arrest corrosion is 
often necessary. 

Chemical treatment of a scale-forming water, with- 
out removal of calcium and magnesium, may be effec- 
tively accomplished by the use of polyphosphates or 
phosphates of the molecularly dehydrated type. 

While it is realized that the employment of a soft- 
ening system, such as lime-soda or the zeolite process, 
will, if properly controlled, produce a water of su- 
perior quality for municipal or industrial use, initial 
and maintenance costs of such equipment often appear 
high. But because of the lack of such systems, many 
municipalities and industries experience extreme dif- 
ficulty from scale formation and intense localized or 
general corrosion, in both cold and hot water systems. 
This difficulty may be almost totally precluded by the 
proper application and control of chemical treatment. 

It should be initially understood that this type of 
chemical treatment does not soften water; nor can it 
confer protection against scale formation at tempera- 
tures in excess of 200° F. However, adequate protec- 
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tion against scale formation can be afforded to all 
water piping, hot water boilers, water heaters and 
hot water storage tanks, provided the operating tem- 
perature of such equipment is not permitted to exceed 
200° F. 

Procedures in Treatment.—Before treatment of any 
water system for prevention of scale formation and 
corrosion, it is necessary to survey the system to de- 
termine the maximum temperature to which the water 
is subjected and the condition of the cold and hot 
water equipment relative to the presence of scale and 
corrosion. In addition it is necessary to ascertain the 
chemical composition of the water supply and whether 
this composition is subject to variation as a result of 
seasonal changes or changes due to other factors be- 
yond the control of the operating personnel. 

If, as a result of such a survey it is determined 
that the water to be treated is subjected to a tempera- 
ture in excess of 200° F. at some locations, it should 
be realized that chemical treatment of such water will 
not totally prevent scale formation at these locations. 
Under such conditions the installation of a unit soft- 
ener to remove hardness salts from water so heated is 
advisable. If it is determined that certain parts of the 
water system to be treated are heavily coated with 
scale, or if corrosion is excessive, these parts should be 
acid cleaned before treatment is instituted.“ Since 
the dosage of treatment chemical must be predicated 
upon water composition, one or more analyses of the 
water, dependent upon source and expected variations 
in composition, should be made. Such analyses should 
be for hardness, total alkalinity, calcium, magnesium, 
chloride, sulphate, iron, manganese, total dissolved 
solids and pH. The results of such analyses can also 
be used to predict the amount of scale which will form 
at any given temperature of a particular water. 

Polyphosphates, or those phosphates of the molecu- 
larly dehydrated type, are effective for prevention of 
incrustation, or for prevention of precipitation of iron 
and manganese, providing proper dosage to meet spe- 
cific water composition is given. In the cases where 
water is to be treated for prevention of incrustation 
alone, the range of effectiveness is from approximately 
1 to 10 p.p.m. of the treatment chemical. In cases 
where is is desired to sequester iron and thereby pre- 
vent precipitation of this material, it is necessary to 
feed additional phosphate over that required for pre- 
vention of incrustation. Experience has indicated in 
the case of prevention of precipitation of manganese, 
that treatment with phosphates is similarly effective 
only at low manganese concentrations, in the order of 
1 to 3 p.p.m. 

In cases where it is necessary only to treat for pre- 
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vention of incrustation, due to presence in the water 
of calcium and magnesium bicarbonate, chloride or 
sulphate, a feed of from approximately 1 to 3 p.p.m. of 
the treatment chemical up to a water hardness of 400 
p-p.m. as CaCOs will be effective in preventing incrus- 
tation. Where, however, a water exceeds 400 p.p.m. in 
hardness, additional feed of the phosphate may be 
necessary. Such increase in feed can be best predicated 
upon observed results in prevention of incrustation, 
and by determination of phosphate residual in the 
treated water. A method for phosphate residual de- 
termination is given later in this article. 

Where, however, a water contains dissolved iron, it 
is usually necessary to feed 1 p.p.m. of the phosphate 
for each p.p.m. of dissolved iron up to 5 p.p.m. of the 
iron. Where a water contains in excess of 5 p.p.m. 
dissolved iron it is necessary to feed 1 p.p.m. of the 
phosphate for the first 5 p.p.m. of the dissolved iron 
and an additional 1 p.p.m. of the phosphate for each 
additional 2 p.p.m. of this iron. 

For example, if a water contains 9 p.p.m. of dis- 
solved iron and 300 p.p.m. hardness, calculation of 
treatment chemical feed, necessary to prevent incrus- 
tation due to presence of such iron, and of calcium and 
magnesium salts, which cause hardness of the water, 
will be as follows: 


1. Feed of phosphate necessary to prevent pre- 
cipitation of dissolved iron 
a. First 5 p.p.m. of iron—5 p.p.m. of 
phosphate 
b. Additional 4 p.p.m. of iron—2 p.p.m. 
of phosphate 
2. Feed of phosphate necessary to prevent in- 
crustation due to presence of 300 p.p.m. of 
hardness scale forming) salts—2 p.p.m. of 
phosphate 
3. Total feed of phosphate necessary to pre- 
vent precipitation of iron and incrustation 
due to presence of hardness salts—9 p.p.m. 
of phosphate 
Where a water contains not in excess of 3 p.p.m. of 
manganese, partial protection against precipitation 
of this material will be conferred by feed of 1 p.p.m. 
of the phosphate for each p.p.m. of the manganese 
present in the water. When a water to be treated con- 
tains in excess of 3 p.p.m. manganese, prevention of 
precipitation of this material is difficult and expensive 
by use of the polyphosphates. In such cases other 
means of manganese removal should be investigated. 


Chemical Testing of Water 


Unless water originates in a deep well or a large 
body of surface water, both of which are not seriously 
affected by seasonal changes, all waters which are 
treated with phosphate should be subjected to com- 
plete mineral analyses at least twice yearly and to 
partial mineral analyses, particularly for hardness, at 
least monthly. These analyses will disclose any impor- 
tant change in water composition and will permit ad- 
justment of feed rate of the chemical to meet the 
requirements of changing water composition. 

Since chemical feed to any water system must be 
adequate for prevention of deposition of hardness 
(scale forming) salts and for prevention of precipita- 
tion of iron and manganese, if such are present, it is 
essential that the feed of the treatment chemical be 
such that the following is accomplished: 

1. Minimum dosages for prevention of scale for- 
mation and prevention of precipitation of iron and/or 
manganese are continuously given. 
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2. Excessive feed of the treatment chemical, which 
will promote scale formation due to presence of hard- 
ness (scale forming) salts, must be avoided. 

Both of these objectives can be best accomplished by 
the maintenance of a slight excess of phosphate in the 
treated water. This excess, which should not exceed 
1 p.p.m., is known as the “residual phosphate.” Sam- 
ples for determination should be obtained at the end 
of the line or lines treated with phosphate. If samples 
taken at such locations show the presence of this re- 
sidual phosphate, in the order of approximately | 
p-p.m., it will be known that chemical feed is adequate 
but not excessive for prevention of deposition of scale 
and for prevention of precipitation of iron and/or 
manganese. Dosage of treatment chemical can there- 
fore be predicated upon the continuous maintenance of 
this excess. 

A rough test for amount of residual phosphate in 
the treated water can be made as follows: 


Take 100 ml of the water to be tested, 
add approximately 3 ml of concentrated 
nitric acid and boil for 30 minutes. Add 2 
drops of phenolphthalein indicator solution. 
Then slowly add a weak solution of caustic 
soda until the solution color is a faint pink. 
Then restore sample to original 100 ml vol- 
ume using distilled water. Following this 
proceed with any standard low concentration 
phosphate test.’ Phosphate content of sam- 
ple is evaluated by density of blue color re- 
sulting from test procedure. 


Treatment of Corrosive Waters 


General.—Treatment of waters in the corrosive cate- 
gory may be accomplished by the following methods: 

1. Addition of lime to the water. 

2. Addition of lime in combination with 2 or 3 
p.p.m. of the poly or molecularly dehydrated phos- 
phates. 

3. Increase in pH value of the water to approxi- 
mately 8.0 by the addition of soda ash or caustic soda. 

4. Addition of silica up to a total concentration of 
approximately 15 to 20 p.p.m. as SiOz. 

In some cases the addition of lime alone will confer 
reasonable protection against attack of the ferrous ma- 


“terials with which the water comes in contact. The lime, 


if added in sufficient quantity, eventually coats the 
metal surfaces of the equipment and pipelines and thus 
provides protection against such attack. Care should 
be taken when this type of corrosion protection treat- 
ment is applied, that the lime dosage is not applied in 
sufficiently large amounts to plug piping and water 
heating equipment. 

Such plugging can be often precluded, and always 
minimized, by the addition to the lime-treated water 
of from 2 to 3 p.p.m. of the poly or molecularly de- 
hydrated phosphates. Addition of such phosphates in 
these concentrations will prevent scale formation, due 
to excess lime, in the same manner as does similar 
treatment of scale-forming waters prevent incrustation. 

In cases where it is not desirable to employ feed of 
lime, some inhibition of corrosion has been obtained 
by addition of either soda ash or caustic soda in suffi- 
cient amount to increase the pH value of the water to 
approximately 8.0 at 70° F. It is advised that in no 
case should either soda ash or caustic soda be added 
in sufficient amount to increase the water pH value 
above 8.5, since the action of chlorine is greatly re- 
tarded at such pH values, and a very much longer con- 
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New-design equipment for removing 


water hardness... 
ERMUTH 


Spaulding 
Precipitator 

























Cuts detention time, saves chemicals, 
takes only 1/2 the space of former methods 





It removes water hardness, dirt and color by the sludge 
blanket process, cutting detention time and saving chem- 
icals. It requires only half the space of former methods. 
No wonder engineers, in blueprinting their water improve- 
ment plans, specify the Permutit* Spaulding Precipitator. 

If your postwar program includes water conditioning 
—and it should—write for details of this modern, efficient 
equipment. Address The Permutit Co., Dept. M-4, 330 
West 42nd Street, New York 18, N. Y. or Permutit Co. 
of Canada, Ltd., Montreal. * Trademark Reg. U.S. Pat. Off. 

















PERMUTIT SPAULDING PRECIPITATOR removes 
water hardness, dirt and color by the sludge 


blanket process. This new-design equipment 
cuts detention time, saves chemicals, takes 
only half the space of former methods. Pres- 
ent installations handle up to 120,000,000 
gallons daily. 
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Fig 6. Water operated chemical feeder. 


tact period is required to assure sterilization of the 
water. 


In many cases silica, as sodium silicate, has been 
used with some success for inhibition of corrosive at- 
tack upon potable water lines and water heating equip- 
ment. Recent data indicate however that it may be 
necessary to feed this silicate at rates of from 15 to 
20 p.p.m. in order to accomplish desired results. Insuf- 
ficient data are available at the present time to indicate 
whether or not more effective corrosion inhibition is 
obtained when the feed of silicate is supplemented 
with either soda ash or caustic soda for the purpose of 
pH adjustment. 

Procedures in A pplication.—As in the case of treat- 
ment of waters in the scale-forming category it is 
necessary to complete a survey of a system served with 
the water to be treated for corrosion inhibition. This 
survey should include determination of temperatures 
to which the water will be subjected, and the condition 
of equipment as regards the degree of corrosion pres- 
ent; and the possible seasonal or other variation in 
water composition should be determined. 


If such a survey discloses that parts of the system to 
be treated are seriously corroded, these parts should 
be cleaned of corrosion products, or if necessary 
replaced. 

Since dosage of treatment, as in the case of scale- 
forming waters, must be predicated upon water com- 
position analyses of waters in the corrosive categories 
must be made as previously indicated for scale-forming 
waters. Such analyses should include hardness, total 
alkalinity, calcium, magnesium, chloride, sulphate, 
iron, total dissolved solids and pH. 


Dosage and Feeding of Chemicals 


In order to obtain best results in the application of 
treatment chemicals for prevention of scale and corro- 
sion of potable water supplies it is necessary to con- 
sider two important factors. These are: 


1. Dosages of treatment chemical in cases of phos- 
phate treatment for prevention of incrustation must be 
maintained between 1 and 10 p.p.m., and within 1 
p.p.m. plus or minus of determined or recommended 
dosage. Where anti-corrosion treatment is applied 
similar limits of polyphosphate concentrations must be 
maintained. In cases of silicate or lime feed, equally 
close control is often necessary. 

2. Method of feed must be such that prescribed 
concentration of treatment chemical is continuously 
maintained in the treated water. 
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Since inadequate concentrations of the poly or mole- 
cularly dehydrated phosphates in the treated water 
will fail to preclude scale formation and since exces- 
sive feed of such phosphates will cause the formation 
of scale upon the water contacted surfaces of a system, 
extreme Care must be taken in the concentration con- 
trol of such chemicals. In the case of treatment of 
waters in the corrosive category where lime, lime- 
phosphate combinations and silica are used, equal care 
must be exercised in the feed of these chemicals and 
control of their relative concentrations in the treated 
water. 

Since chemical feed, in cases of treatment of both 
scale-forming and corrosive waters, is often at the low 
rate of from 1 to 3 p.p.m., it is apparent that the selec- 
tion of the point of chemical injection and the method 
of chemical feed may be the governing factor in the 
success or failure of the entire application. 

It is therefore essential that the point of chemical 
injection be such that adequate mixing of the chemical 
is accomplished, before introduction to the actual water 
system. In addition, the method of feed must be such 
that maintenance of prescribed chemical concentration 
in the treated water is continuously accomplished. 

In most cases, it will be desirable to work closely 
with the manufacturers of the particular phosphate or 
other material used. All of the reputable and estab- 
lished manufacturers maintain a thoroughly capable 
technical staff. Such personnel are invaluable in assist- 
ing in planning the surveys and analyses, in estimat- 
ing initial dosages, and in recommending points of 
application for best results. 


Types of Chemical Feeders 


Feeders recommended for injection of treatment 
chemical to potable water supplies have been shown 
previously in this text. There are three main groups: 


1. Diffusion or dispersion feeders. 
2. Hydraulic solution feeders. 
3. Pump type solution feeders. 


1. Diffusion or Dispersion Type Feeders.—a. Dif- 
fusion Chamber.—This is the simplest type of feeder 
and is suitable only for feeding chemical solutions 
which dissolve slowly or are in a viscous state. It con- 
sists of a cylinder closed at the top and bottom, with a 
single pipe outlet at the bottom of the cylinder. This 
pipe outlet is connected by means of a tee to the water 
line which is to be treated. A fill opening is provided 
at the top. When such a chamber is used for feed of 
chemical in solid form, a screen is placed at the cham- 
ber bottom. When liquid chemicals are used, an orifice 
with a very fine opening is installed either in the out- 
let of the discharge pipe or in the bottom of the cham- 
ber. The principle of chemical feed employed is that of 
a constant slow diffusion of the chemical solution 
through the feeder outlet into the water line. 

Application of this type of feeder is limited, in gen- 
eral, to very small water supplies such as in single 
homes or individual hot water services, where the need 
for accurate feed of water treatment chemical is not 
essential. 

b. Ball Type Feeder.—This type of feeder, shown 
in Figure 3, is of simple design, but will yield reason- 
ably accurate proportioning of chemical to water flow. 
It is suitable for feeding of solid chemicals only, pref- 
erably in ball briquette form. It consists of an iron 
chamber equipped with a bottom inlet, a top outlet 
and a large fill cap with a screw clamp. The inlet is 
equipped with a needle valve for control of the water 
by-passed through the feeder. The outlet connection 
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Over the years Simplex users have continued 
to show their preference for Simplex on performance. 


Simplex Users SIN, Simplex Users... 


SIMPLEX Equipment for 
Water and Sewage Treatment Plants 
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Meter Registers . . . Rate of Flow Controllers . . . Loss of Head and Rate of Flow 
Gauges ... Elevation Gauges ...Sand Expansion Indicators ... Pilot Equip- 
ment... Air Release Valves ... Air and Vacuum Valves . . . Venturi Tubes 
and Other Primary Devices . . . Hydraulic Equipment of Special Design . . . 


SIMPLEX VALVE & METER COMPANY 
6730 UPLAND STREET, PHILADELPHIA 42, PENNA. 
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is fitted with a gate valve to shut off the chamber dur- 
ing refilling operation. A drain is located in the inlet 
line between the needle valve and the feeder. The 
feeder is operated by means of a pressure differential 
obtained by the pressure drop across any suitable de- 
vice such as an orifice, a venturi tube, a gate valve, or 
as shown in Figure 3 across a pump. A minimum pres- 
sure differential of approximately 2 pounds is neces- 
sary to create a flow of by-pass water through the 
feeder. Rate of chemical feed is predicated upon flow 
of by-pass water through the feeder. 

This type of feeder can be applied to most systems 
where limitations of chemical concentration in the 
treated water do not exceed 2 to 3 p.p.m. plus or 
minus. 

2. Hydraulic Type Solution Feeders ——In the hy- 
draulic feeders a previously prepared solution of 
known strength is fed into the water line in proportion 
to the flow passing through a pressure differential de- 
vice to the feeder. These feeders employ some device 
to prevent the by-pass water from mixing with and 
diluting the solution. The common methods are: Em- 
ployment of a flexible diaphragm separating the feeder 
into two chambers; use of two separate chambers, one 
of which is filled with oil which in being transferred 
to the second chamber, displaces the solution without 
mixing with either the solution or the by-pass water; 
or an arrangement somewhat similar to that using oil, 
but with air as the intermediate fluid. 


The type illustrated in Figure 4 employs the flexible 
diaphragm. The minimum pressure differential re- 
quired for operation is from one half to one pound, 
which may be provided by an orifice, a venturi meter 
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or a water meter. In some cases the feeder may also 
be connected across a pump, if equal pressures are 
present at the feeder inlet and outlet, when the pump 
is not operating. When water passes through the orifice 
a small amount of by-pass water passes through the 
needle valve, the sight feed glass and then the lower 
chamber of the feeder, causing’ a displacement of an 
equal amount of chemical solution through the outlet 
connection in the fill cap. A solution level indicator, 
consisting of a plastic marker in a clear plastic tube, 
raised by the diaphragm, is provided. This type of 
feeder requires that the water supply be shut off to 
insert the pressure differential device in the pipe line. 
Operation is simple, and the only features requiring 
attention are the needle valve, which may clog, and 
the diaphragm which may fail. Clogging of the needle 
valves is the main trouble in the feeders that employ 
oil as the intermediate fluid. The feeders using air 
usually incorporate some mechanical parts, such as os- 
cillating measuring cups or small air compressors for 
replenishing the air supply. The usual attention to 
mechanical parts is required for these features. 


3. Pump Type Solution Feeder, Electrically Driv- 
en.—Most of the electric motor driven pump feeders 
employ a diaphragm in place of the usual piston, but 
feeders for injection into very high pressure supplies 
are usually piston displacement pumps. The usual 
method of installing these feeders is to tap into the 
water pump discharge for the point of chemical injec- 
tion and to connect the electric motor in such a manner 
that the feeder will operate automatically with the 
water pump. They may also be used to feed continu- 
ously or to proportion the chemical directly into a 














LIME 


Lime is a very important agent in the treatment of 
sewage and trade wastes, and municipal and industrial 
water supplies. Its.use is increasing steadily for water 
softening; for treatment prior to filtration; for neutral- 
ization of acid water; and for the pie- 
and 
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vention of corrosion, “red water,’ 
scale formation. Lime is easy to use and 
low in cost. 

Its high quality as produced by mem- 
bers of this Association and the con- 
venience of plant locations are added 


values deserving your recognition and 


Whatever your water treatment, learn about lime. 


NATIONAL LIME ASSOCIATION 


927 Fifteenth Street, N. W., Washington 5, D. C. 


ALWAYS USEFUL... 
ee OFTEN INDISPENSABLE 











contributing to the solution of your problems. This 
Association is an organization of leading lime manvu- 
facturers formed to encourage a better appreciation 
of the economic value of lime in all its uses. 
- We welcome opportunities to send 
interested public officials our lime speci- 
fications and full impartial data; to put 
them in touch with our nearest manufac- 
turing member; or to serve in other ways 
the men responsible for producing better 


water and protecting the sources of 


supply. 
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When you need special information—consult the classified READER'S SERVICE DEPT., pages 79-81 
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Wal, a Century of Experience is back of the 


Water Conditioning and Sewage Treating 
Equipment Infilco Designs and Builds for You. 


Take advantage of this. Standardize on Infilco Products — everything 
from Accelators to Zeolites. Place undivided equipment responsibility 
squarely on the shoulders of Infilco. You'll get better results. 





2,000,000 g.p.d. Accelator Softener at Antigo, Wisconsin 


There are Accelators for Softening, Clarifying and Stabilizing—and you 
can’t beat them for PERFORMANCE and ECONOMY. Ask for Bulletin 1824. 


ARMY “ 


INFILG @& 


INCORPORATED 


325 W. 25th PLACE, CHICAGO 16, ILL. 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 79-81 
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Fig. 7. Pump-type feeder. 


water line. When proportioning directly into the water 
line, it is necessary to equip the water meter with a 
special head, embodying a device such as a mercoid 
switch, to make and break an electric circuit in pro- 
portion to the water flow. This switch in turn actuates 
a time relay, which may be set to permit the feeder to 
operate for any period of time that is less than the 
time required for one revolution of the meter head, at 
the maximum water flow. Installation of pump feeders 
is relatively simple and does not necessarily require 
that the water supply be shut off to make the one tap 
required in the pipe line. Clogging of the check valvés 
in the pump head and in the feed tips may cause 
operating failures, although failure of the flexible rub- 
ber diaphragms may also occur. This type of feeder 
is shown in Figure 5. 


Pump Type Solution Feeder, Water Operated. — 
This feeder is much the same as the electrically driven 
pump feeder except that the power is supplied by a 
water motor which usually consists of a second dia- 
phragm attached to the same piston rod as the pump- 
ing diaphragm. Since the driving diaphragm is larger 
than the driven diaphragm an unbalanced force is pro- 
duced which causes motion of the coupled diaphragms. 
The solution is thus pumped into the water supply. 
The operating water should be at a pressure equal to 
or greater than that into which the chemical is being 
injected. Such water is usually taken from the water 
line being treated. The operating water is alternated 
from one side to the other of the driving diaphragm 
by means of a pilot valve which is actuated by the pis- 
ton movements in a constant pumping unit. In a pro- 
portioning unit, the pilot valve is controlled and actu- 
ated by a water meter through a special meter head. 
In both cases a control valve is provided in the 
operating water supply which permits control of the 
stroking rate and thus of the rate of chemicai feed. 
Units of this type are especially adapted to installa- 
tions in meter pits on purchased water supplies where 
electricity is not available. This type is free from diffi- 
culties due to power failures, broken V-belts and the 
like. The check valves in the pump head and in the 
point of feed are subject to some clogging and the 
diaphragms should be inspected regularly to insure 
proper operation. This type of feeder is shown in 
Figure 6. 

Pump Type Solution Feeder, Electrically Driven 
for Intermittent Operation.—The installation shown in 
Figure 7 is especially arranged for installations where 
the water pump is controlled by a pressure switch on a 
small tank, and where operation occurs frequently for 
short periods of time. Any type of standard pump 
feeder is suitable for this type of application. The 
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feeder operates continuously, pumping untreated wate: 
taken from the pipe line when the water pump is not 
operating. When the water pump starts, it also acti- 
vates a circuit which closes a solenvid valve in the un- 
treated water by-pass to the feeder. When the solenoid 


‘is closed the feeder draws solution from the solution 


tank and injects it into the water line. The solenoid 
valve opens when the pump shuts off and allows water 
to flush through the feeder and solution lines. This 
arrangement causes a time lag before the solution 
reaches the water line, and for this reason is not recom- 
mended when the water pump operates infrequently. 
Where this is the case, the electric motor on the feeder 
should operate in parallel with the pump motor and 
the water by-pass should be eliminated. The by-pass 
arrangement is desirable also, when. the chemicals 
being fed are very viscous liquids or are relatively 
insoluble which would cause deposits in the feeder 


check valves and solution lines. 


Conclusions 


The experiences reported in this article as well as 
the experiences of other investigators, relative to chem- 
ical conditioning of potable water supplies for scale 
and corrosion inhibition, indicate that effective control 
of scale formation can be accomplished at low cost by 
utilization of poly and molecularly dehydrated phos- 
phates alone or in combination with silicates, soda ash 
or caustic soda. Likewise partial corrosion inhibition 
can be effected by employment of lime, lime-phosphate 
combinations or of silicates. 


Application of any of these chemical treatments can 
be successful only if injection of the chemical in the 
proper amount is accomplished at the proper point in 
the system to be treated, and if particular attention 


.is given to design and operation of the feeder used 


for chemical injection. For this reason, particular at- 
tention should be given to the use of suitable chemical 
feeding equipment and to its proper installation. 





(1) pianien, R. T., Steffen, A. J., Rohlich, G. A., and Kessler, 

H., Scale and Corrosion Control in Potabie Water Sup- 

plies at U.S. Sed Posts, Industrial and Engineering Chem- 
stry, Vol. 37, Page 724, August 1945. 


(2) Obtained from National Aluminate Corporation, Chicago, 
Illinois, at Nalco 918. 


(3) Obtained from Calgon, Inc., Pittsburgh, Pennsylvania, as 
Calgon. 


For method of determination of water hardness using the 
“soap test” see Analyses of Water and Sewage, Ist Edtiion 
1935, pages 11-12. Theroux, Eldridge and Mallmann. 


(5) Oakite compound No. 19 or No. 32, or a similar inhibited 
acid may be used for this purpose. 


(6) Ryznar, John W., National Aluminate Corporation, A New 
Index for Determining Amount of Calcium Carbonate ae 
yori td a Water. Journal of the A.W.W.A., Vol. 36, No. 4 

pr 4 


For details of test for small amounts of phosphate contact 
W. A. Taylor and Co., 7300 York Road, Baltimore 4, Md., or 
Hellige, Inc., Long Island City, N. Y. 
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Denver Water Board Plans 
Enlarged System 


A federal allocation of $50,000 has been made to 
the Denver Water Board for the purpose of preparing 
plans for enlargement of its Moffat tunnel water 
diversion system through the construction of a 91 
million dollar dam and storage reservoir on the east- 
ern slope. The concrete dam is planned to impound 
about 68,000 acre-feet of western slope water, but 
it is not yet certain where the damsite will be located 
and the project is still in a tentative stage, conditioned 
on many factors. 
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__Conkey Filters. 































CARE FOR WASHINGTON’S OVERLOADS 


Population in Wartime Washington, D. C., jumped from 
less than half a million to over a million. The four Conkey 
sludge filters in Washington’s sewage treatment plant, 
which was designed to service a community of 650,000, 
demonstrated their ability to handle the consistently high 
overloads caused by the population jump. To do this, 
the filters had to be operated almost continuously on a 
5-day per week schedule. 


Conkey Sludge Filters dewater over a thousand tons of 
dry solids every day in the sewage plants of American 
communities, Conkey Engineering, skilled for thirty years 
in building sludge filters, is available to help you specify 
the filter best suited to your requirements. 


Send for bulletin No. 100 describing Conkey Sludge Filters’ 
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Use of Proprietary Equipment and Processes in 


Sanitary Engineering 


A committee of the American Society of Civil En- 
gineers was appointed in 1944 “to evaluate the pro- 
fessional objectives of engineering in designing water 
purification and sewage treatment works with refer- 
ence to the influences of proprietary equipment and 
processes upon the development of effective and eco- 
nomical plans that will best meet the need of the 
community or industry to be served.” The report of 
this committee was published in the Proceedings of 
the society for January 1946, and an abstract of the 
more important points is given below. 


URING the past decade a number of process pat- 

ents relating to the treatment of water and sew- 
age have been issued and are being actively promoted 
commercially by the assignees, many of whom are 
in the business of manufacturing and selling plant 
equipment. The promotion of patented articles and 
processes in the field of water and sewage treatment 
is not new, of course; but the practice has grown to 
such an extent recently that it threatens to interfere 
with conventional practice in the design of sanitary 
engineering works. Significant facts that have been 
brought to the attention of the Committee are as 
follows: 

a. The patents involved and the threats of claims 
for infringement have become so numerous that the 
engineer is more or less restricted in design, since 
he has no means of knowing what may be covered 
by patents or whether or not claims of infringement 
may be made. 

b. When he is informed of the coverage of a patent, 
he must decide between three alternatives: (1) To 
honor the patents, subjecting his client to the payment 
of royalties and to restriction of competition in bid- 
ding; (2) to infringe the patent and thereby subject 
his client to the possibility of expensive patent litiga- 
tion; (3) avoid use of the patented process or design. 
The last is least troublesome but may deprive the 
client of the use of a valuable process or equipment, 
and may unknowingly infringe another patent. 

c. Many of these patents seem to be of doubtful 
validity, which can be determined only by an infringe- 
ment suit. Most of them have not been so established, 
yet it is the engineer’s duty to his client to form an 
opinion as +o its validity. 

d. Some of the process patents obtained in recent 
years appear to be restrictions on established practice 
in that they purport to cover combinations of processes 
which have been previously used, or to established lim- 
its on certain design factors or rates that may be used 
without infringement. 

e. Licenses for the use of certain patented processes 
are not usually readily obtainable by direct purchase, 


but are furnished to purchasers of equipment. This 


practice tends to force the use of equipment made by 
one manufacturer and thus to remove these articles 
from competitive bidding, even though equivalent 
equipment may be available. 


f. In some cases, patent claims have been construed 
and interpreted to bidders in such a way as to restrict 
competition on plant equipment which would normally 
be considered as having no connection with the pat- 
ented process. 

g. Some manufacturers offer tu an engineer, or to 
the client directly, free engineering services in de- 
signing a plant. These are necessarily biased and auto- 
matically eliminate competition; and there is danger 
that the plant as a whole will not be well designed. 

h. Some engineers have presented these manufac- 
turer’s plans as their own; have even, it is reported, 
selected a method of treatment on the basis of whether 
the manufacturer would furnish working drawings 
for the completed design. 

i. Some of the manufacturers who are promoting 
patented processes actively have made claims of effi- 
ciency or economy for their processes which have sub- 
sequently been found to be exaggerated. Operating 
data represented to be typical have been found, upon 
investigation, to have been collected over short periods 
of time and under particularly favorable circumstances. 
Construction cost estimates, upon examination, have 
been found to have been based upon unit costs far 
below prevailing bid prices. 

The committee has endeavored to describe clearly 
the position and the necessary restrictions of the three 
groups in order to bring about a more satisfactory 
relationship between the Client, the professional Engi- 
neer, and the Promoter, to the end that all may benefit. 

The committee cannot study the relative effective- 
ness of different processes—this is the most important 
duty of the engineer. Nor can it pass upon the validity 
of patents or patent claims, which is a matter for the 
courts. 

Laws require many public agencies to award con- 
tracts to the “lowest responsible bidder”; others re- 
quire competitive bidding; and it is considered good 
professional ethics that the engineer have no financial 
interest in any of the contracting firms that tender bids 
or in any article or process specified. 

Where competitive bidding is compulsory, officials* 
have been unable to obtain patented articles or pro- 
cesses in jurisdictions where the “Wisconsin” or “ex- 
clusion” rule applies; but in other jurisdictions, stat- 
utes requiring competitive bidding have been inter- 
preted as not applying to patented processes or articles 
(the “Michigan” or “permissive” rule). In order to 
secure some competition with patented articles, two 
additional rules known as the “equal opportunity” 
and the “alternate” rules have been adopted in some 
states” Under the “equal opportunity” plan, all bidders 
have an equal opportunity to secure the patented por- 
tions of the specifications upon the same terms from 
the patent holder. Under the “alternate” rule, alter- 
nate bids are taken on several articles or processes 
serving the same purpose, including one or more pat- 
ented articles or processes. 

The right to specify a patented article does not 
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authorize a public agency to include it in one contract 
with work which is unpatented and capable of separate 
performance and for which competition can be secured. 
A contract so awarded is not valid even though com- 
petition may be obtained in the bidding. Furthermore, 
no insurmountable barrier exists to the acquisition of 
patented articles by public bodies. Any judicial or 
statutory impediments can be removed by appropriate 
remedial statutes, as the source of the problem is legis- 
lative. 

The legal compulsion for competitive bidding does 
not apply to private persons or to industries, and 
many of these purchase directly from the manufac- 
turer, who also furnishes the engineering service. 

The “Canons of Ethics for Engineers” prepared by 
the Engineers Council for Professional Development 
does not call upon the engineer to avoid financial con- 
nections with proprietary processes and equipment, 
but to “make his status clearly understood to his client 
or employer before undertaking an engagement if he 
may be called upon to decide on the use of inventions, 
apparatus, or any other thing in which he may have 
a financial interest.” * 

Licenses for the use of patented processes are gen- 
erally obtainable only by purchasing equipment made 
by the owner of the process patent, thus limiting com- 
petition; but recent interpretations of patent law seem 
to indicate that the owner can be forced to sell a li- 
cense to use a patented process without requiring the 
purchase from him of unpatented equipment for use 
in connection with it. 

There is a widespread belief that satisfactory tests 
of new processes to determine their merit cannot be 
made in the laboratory or by pilot plants, but must 
be made on a fairly large scale, which involves con- 
siderable time and expense. But “Science and engin- 
eering practice have now developed to the stage where 
it is quite feasible to ‘prove’ a process or piece of 
equipment by laboratory or pilot-plant methods.” 

Many of the advances which have been made in 
water and sewage treatment have come through the 
protection of patents. The research, development, and 
promotional work costs money. Unless patents can be 
used to protect the chance for profit, there will be no 
incentive for progressive research. Patents are used 
for this purpose in every field of endeavor. They are 
the backbone of progress. It is the opinion of the Com- 
mittee that patents should be recognized and honored 
by sanitary engineers until unmistakable evidence is 
available that they are not valid. Unfortunately, the 
law is such that a patent can be brought to the atten- 
tion of a court only by means of an alleged infringe- 
ment followed by suit on the part of the patentee. It 
is the duty of engineers therefore not to condone or 
support infringements unless the proposed infringe- 
ment is preceded by a thorough legal examination 
of the patent, a thorough engineering study of the 
process, or both, and unless these investigations indi- 
cate clearly that a court test is desirable for the pro- 
tection of the public. 

An infringement suit is an expensive procedure 
which is avoided by proprietary interests if practic- 
able. One method of avoiding such suits is to ignore 
infringes if not too numerous or to grant courtesy 
licenses to them. Another method is to extend licenses 
to competitors who might.otherwise infringe. The prac- 
tice of exchanging licenses is becoming more common 
among the proprietary interests dealing in processes 
and equipment for water treatment and sewage treat- 
ment. This is a desirable trend in that it promotes 
more competition in public lettings. 
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Engineers for public agencies have complained that 
in some cases patent claims have been so construed 
and have been so represented to bidders that competi- 
tion has been restricted on plant equipment that would 
usually be considered as having no connection with 
the patented process. The remedy for this, in the opin- 
ion of the Committee, is for the client to assume full 
liability for infringement. The practice of specifying 
that the contractor should assume infringement lia- 
bility has doubtful legal standing at best. The bidder 
is usually required to submit his proposal within a 
few weeks after receiving access to plans and specifica- 
tions. If the plans involve new processes or equipment, 
it is obvious that there is insufficient time for him to 
evaluate the liability of infringement. 

One of the greatest services that an engineer can 
perform is to make a thorough preliminary study and 
report on what is required for a client. Such a diag- 
nosis is pure engineering of the highest type and is 
more costly the better the engineer; but in the end, 
if done well, it will result in best services at lowest 
cost to the client. It is the responsibility of the indi- 
vidual engineer to sell these principles to a prospec- 
tive client, and once having sold them to retain con- . 
fidence by maintaining high professional standards in 
the remainder of the work. 

In the matter of water treatment and sewage treat- 
ment, a study of the water or waste to be treated and 
a study of the methods of treatment available which 
will produce the desired result economically would 
seem to be essential preliminaries to the selection of 
a process and the design of a plant. The obvious 
method for making such studies is by laboratory and 
pilot-plant tests. Consulting engineers serving muni- 
cipalities have in general been backward in furnish- 
ing this type of service. Proprietary interests have not 
been backward, and their success in dealing directly 
with public agencies in regard to this type of service 
is evidence that public officials are alive to the need 
of it. 

The Committee believes that the best and most 
economical selection and design of a treatment process 
and plant can be obtained if the client engages an 
engineer for that purpose, provided, however, that the 
engineer is a competent expert on processes and: makes 
thorough studies of the available processes suitable for 
the project. The Committee further believes that most 
reliable proprietary interests would prefer to deal with 
competent engineers rather than directly with clients 
in order to insure a fair test of their processes by 
impartial experts. In the long run their success de- 
pends upon the existence of satisfied clients. 

The responsibility for successful and economical 
performance of a treatment plant rests with the engi- 
neer, and he should assume the full responsibility for 
the design, selection, and testing of processes. He 
may properly enlist the cooperation of the United 
States Public Health Service, state departments of 
public health, or other suitable agencies in his studies 
and tests of treatment methods; but the responsibility 
for the results remains with the engineer and cannot 
be shifted to others without impairment of.his profes- 
sional standing as a process expert. 

The responsibility for the development of the art 
of water treatment and sewage treatment rests square- 
ly with the engineering profession. The public looks 
to the professional engineer as the legitimate expert 
in this field. If he is to maintain this position, he must 
support research and development actively, and he 
must be prepared to examine and test new develop- 
ments, with competence, to the end that the public 
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DRESSER COUPLINGS 
absorb harmful vibration ...STAY TIGHT! 








One of the common causes of leaks in pipes and joints 
under city streets is vibration set up by heavy and RESILIENT? 
frequent traffic. Such pipe lines are seldom free from 
the pounding of heavy vehicles. 

Dresser Couplings, with their resilient gasket seal, 
“give and take” sufficiently to relieve pipe of such 
stresses and strains. In effect, a Dresser Coupling is a 
“shock absorber”’. 
This is a typical advantage of Dresser construction Style 38 Style 85 
for urban pipe lines. Since 1880, Dresser has been for plain-end pipe for Bellmaster pipe 
accumulating a wealth of data on pipe joining methods 





Style 38 Dresser Couplings and the new 


which is available to help solve your problems today. Style 85 Bellmaster Joints are virtual “shod 
Send us your inquiry; it will receive prompt attention. absorbers” . . . because they employ resilient 
gaskets under compression to seal pipe 
gE as tightly. This is the key to decades of reliable, 
Dresser Manufacturing Division, 320 Fisher Ave., trouble-free service under the most severe 
Bradford, Pennsylvania. In Texas: 1121 Rothwell St., apessing conditions, = heavy traffic. 
Vibration, deflection and other pipe move- 

Sec. 16, Houston, Texas. In Canada: Dresser Manu- ments are permitted without leakage. 








facturing Co., Ltd., 60 Front St., West, Toronto, Ontario. 


DRESSER coerurnes 


DRESSER INDUSTRIES 
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may procure the early use of worthwhile improvements 
in the art. 

The Committee submitting this report consisted of: 
Don E. Bloodgood, Wellington Donaldson, F. M. 
Veatch, Frederick H. Waring, and Thomas R. Camp, 
Chatrman. 





A Four-Point Program for the Automobile 
Parking Problem 


Miami Beach, Florida (28,012), which has a greatly 
increased population during the winter months, has 
just embarked on a comprehensive attack on the auto- 
mobile parking problem, the acuteness of which is 
indicated in part by the fact that the city has 22,000 
hotel rooms and 10,000 apartment units largely oc- 
cupied during the winter by people who arrive in the 
city by automobile. More than 100,000 cars enter and 
leave the city each day over the three causeways which 
afford access to the city. With a view to providing 
adequate parking space in all commercial and multi- 
ple-family areas a four-point program has_ been 
adoped : , 

1. The city will utilize for parking purposes prop- 
erty already owned by the city in close proximity to 
the business district. The first step is now under way 
on the municipal golf course where provision is being 
made for parking 400 cars; this project will be ex- 
tended as need arises to accommodate 1,000 cars. 
Tracts owned by the city in other areas will accommo- 
date 900 cars. 

2. The city will acquire by purchase off-street 
parking areas in sections where city-owned property is 
not now available. This will be done on a limited ex- 
perimental basis if a proposed bond issue is approved. 

3. Parking stations will be established at intervals 
on certain main business streets. At these points bond- 
ed attendants will take charge of cars for those desir- 
ing the service and park them in the parking areas 
provided by the city. Cars will be returned to owners 
either at the station where originally left or at any 
other station at which they may call. These stations 
will be about two blocks apart with closer intervals 
in the more crowded areas. A nominal charge will be 
made for this special service, which cannot be placed 
in operation until manpower is more plentiful. It is 
expected that street parking may be eliminated in 
locations where this plan is in operation. 

4. Parking meters will be installed on business 
streets near the ocean and on other business streets 
where off-street parking has been or will be provided, 
and in off-street parking areas. The meters will be in- 
stalled only for the purpose of regulating traffic and 
making possible the efficient use of parking space. 
Their use is the only means that has been devised 
which makes it possible for a police officer to determine 
whether a car has been parked longer than is permis- 
sible in a given location. Efforts in the past to accom- 
plish this result with foot patrolmen have been only 
about 50 to 60 per cent effective. 

The parking areas outlined in item 1 will cost about 
one-half million dollars for land and development as 
parking areas, or approximately $500 for each car 
space. The areas the city proposes to purchase under 
item 2 will cost on the average, including development 
as parking lots, in excess of $750 for each car space. 
It is proposed that all net operating revenues derived 
from the use of meters and the use of parking areas 
will be used to acquire and develop additional property 
as parking lots so that adequate parking space will 
be available at a nominal charge. The charge proposed 
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[BRIGGS & STRATTON ENGINES 


‘As Always-Foremost in 











Value and Performance 








Look with confidence to Briggs & Stratton 
4-cycle, Air-Cooled engines — “preferred 
power” in all fields — for the latest and 
most advanced developments for every 
application requiring 24 to 6 H.P. The 
Briggs & Stratton organization—with its 
concentration of technical knowledge, 
modern plants, equipment, and skilled ' 
workers—builds gasoline engines which 
are more than equal to today’s most 
exacting power and performance require- 
ments. You can expect and get more value 
per dollar if the appliances, farm machines 
or industrial equipment you buy, sell or 
make are powered by Briggs & Stratton. 
BRIGGS & STRATTON CORP., Milwaukee |, Wis., U.S.A. 
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during the trial period is five cents for one or two 
hours on streets, depending on location, and five cents 
per hour or 25 cents for all-day parking on the off- 
street areas—Claude A. Renshaw, city manager, 
Miami Beach, Florida, in Public Management. 





Provisions of Chicago’s New Refuse 
Removal Ordinance 


Clarification of responsibility for refuse removal 
and establishment of specifications for standard refuse 
containers are provided in the new refuse removal 
ordinance of Chicago, Ill., which is summarized in 
the Mews Letter of the American Public Works As- 
sociation as follows: 


1. Refuse removal by the city is provided for: (a) 
All single dwellings; (b) Multiple dwellings contain- 
ing fewer than five apartments; (c) Multiple dwell- 
ings containing fewer than 20 rooms; (d) Multiple 
dwellings producing fewer than 32 gallons of refuse 
per week; (e) Multiple dwellings, each living unit of 
which is heated by the tenant; and, (f) Occupational 
units which produce less than 32 gallons of refuse per 
week and which are also individually heated by the 
tenant. 

2. Private scavenger service: The removal of refuse 
from all establishments, other than those listed above, 
is the responsibility of the owner or occupant. These 
establishments may, in general, be classified as occupa- 
tional units producing more than 32 gallons per week 
or multiple dwelling units other than those listed 
above. In the case of occupational units, the removal 
is the responsibility of the occupant, in the multiple 
dwelling units it is the responsibility of the owners. 

3. Duty to provide refuse containers: (a) “Stand- 
ard refuse containers” shall be furnished for all city 
collections and for all refuse kept outside of buildings. 
No separation of refuse is necessary fbr city collec- 
tion (single dwellings and occupational units, by oc- 
cupants; multiple dwellings, by owner). A standard 
refuse container shall be of not less than 20 nor more 
than 32 gallons capacity, with tight fitting cover and 
equipped with two handles, and shall be subject to the 
approval of the Commissioner of Streets and Electric- 
ity. Enforcement of the use of the standard refuse 
container has been deferred by ordinance to January 
1, 1947. 

(b) “Sanitary refuse containers” shall be furnished 
for all private collections, (multiple dwellings, by 
owner; occupational units, by occupant). A sanitary 
refuse container shall be constructed of water-tight 
material and shall be subject to the approval of the 
Board of Health. 

4. Location of container for city collections: (a) 
Alley collections—at alley line on premises served; 
(b) Curb collections—at curb line on day preceding 
the day of collection. No container shall be placed as 
to constitute a nuisance to adjacent property. 

5. Private scavenger equipment: (a) Application 
for licenses shall be approved by the Board of Health 
and the Department of Streets and Electricity; (b) 
The annual license fee shall be $100 for each vehicle; 
(c) Each vehicle shall be annually approved by the 


Dept. of Streets & Electricity, (d) Rejected equipment’ 


shall be replaced with modern enclosed equipment; 
(e) Each licensed vehicle shall display an emblem 
stamped “Chicago—+Private Scavenger”; and (f) 
Customers of private scavengers are required to dis- 





PUBLIC WORKS for Agril, 1946 


play a plate stamped “Private Scavenger Service 
Rendered by (Name).” 





Private Water System Pays City 


In Wichita, Kansas, where the water supply and 
purification system is city-owned but the distribution 
system is privately owned and operated, the company 
under the present franchise agreement collects and 
turns over to the city a 15 per cent surcharge which 
last year amounted to $125,368. In addition, the city 
charges the company $10 per million gallons of water 
delivered to the company which brought in a revenue 
of $63,100, and also 50 per cent of the company’s net 
earnings in excess of an amount allowed as a reason- 
able return, the amount received from this source being 
$20,850. 





Aluminum Paint in Sewage Plants 


At the Racine, Wis. sewage treatment plant, the 
channels of the grit chamber are painted with alu- 
minum paint down to the water line and with bitu- 
minous paint below. Says Thomas T. Hay, Supt. of the 
plant: “A word of caution is warranted on the use 
of aluminum paint in channels containing sewage. If 
the aluminum paint is carried below the water line, 
the paint in connection with the iron in the equipment 
for grit removal will set up a most active electrolytic 
cell causing rapid deterioration of the equipment. We 
know—it happened to us.” However, all surfaces 
above the sewage that come in contact with the grit are 
painted aluminum. 





Tackling the Parking Problem 


In Hartford, Connecticut, the mayor has appointed 
a development commission to study problems relating 
to the city’s future including traffic, parking, and in- 
dustrial expansion. A study of parking practices in 
Detroit indicates that the cost of parking is secondary 
to walking distance. Motorists paying a 10- to 15- 
cent parking fee walked an average distance of 820 
feet according to the study, and those paying a 40- 
cent fee walked an average distance of 750 feet. The 
Chicago city council recently adopted a resolution 
requesting the state legislature to permit Chicago to 
establish and operate municipal parking lots; and a 
plan for building an underground parking lot in 
Grant Park also is being considered.—Pudlic Man- 
agement. 





Street Maintenance Practices 


A survey of street maintenance practices in seven 
cities, made by the American Public Works Associa- 
tion, shows that in Buffalo, New York, brick pave- 
ments are repaired with cold patch or asphalt. In Lan- 
sing, Michigan, all graveled streets are given cal- 
cium chloride treatment, usually twice during the 
summer period. Berkeley, California, reports unusual 
success in the use of the heater planer. The planer is 
used to remove rough places in the streets prior to 
resurfacing. With regard to maintenance of concrete 
pavements, Lexington, Kentucky, removes damaged 
places and repairs with concrete; Watertown, Massa- 
chusetts, keeps all cracks and joints filled or sealed 
with asphalt emulsion and covered with rice stone; 
Cedar Rapids, Iowa, uses asphaltic crack-filler; Min- 
neapolis fills joints and cracks with 85-100 asphalt. 
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Water Supply for the Stilwell Road 


(Concluded from page 22) 


Personnel.—There was a shortage of Sanitary Corps 
personnel assigned to water supply in this area. The 
type of plant and the shortage of trained operators 
necessitated almost constant supervision. Five Sanitary 
Corps officers would not have been an unreasonable 
number and they could have devoted part time to other 
sanitary work. Officers with Malaria Control Units 
were too busy with their work (until later in the cam- 
paign) to be able to devote much time to water supply. 

This project was admirably suited to a Water Sup- 
ply Company, which could have been used to good 
advantage in operating water purification units for 
units which did not have trained personnel. Since this 
was not available a school for training water plant 
operators should have been established. This was not 
done because of the shortage of trained teaching per- 
sonnel. 

Policy.—It has been known for years that ordinary 
chlorination would not destroy the amebic cyst; it was 
also known that the filter supplied by the Army would 
not remove the cysts if operated at anywhere near the 
design rate; yet no definite policy was set up on water 
purification in areas where amebic dysentery was 
present until 1944. Diatomite filters were not in pro- 
duction until 1945 and none was ever received in 
Advance Section IBT. Super- and de-chlorination as a 
means of water purification was not made public until 
1945. The exact amount of chlorine required to kill 
the cysts was not satisfactorily determined until 1945. 
All of these factors tended to confuse the issue in the 
field. It would appear that all of these problems could 
have been solved by the Army many years ago and 
thus made the war time problems much easier. 

The failure to use shallow wells to the fullest extent 
seems inexcusable. True, hypochlorinators were not al- 
ways available but they could have been (and were 
later) improvised. Failure to use shallow wells was 
due to the reluctance, on the part of the Engineers, 
adequately to protect these wells from surface con- 
tamination, as well as reluctance on the part of the 
Surgeon to approve them had they been protected. 
Of course, the Sanitary Corps comes in for its share 
of the blame by not being able to convince the proper 
authorities of the advisability of using these wells. 

There was never a sufficient supply of deep well 
pumps nor well drilling equipment in the area. These 
could have been used much more extensively in the 
Ledo and Myitkyina area. This equipment was requi- 
sitioned early in 1944 but did not arrive in any quan- 
tity until 1945. Much more effort should have been ex- 
pended towards getting this equipment on the ground. 

Improvisations in water supply equipment were 
not started early enough to be of any real value. 
It was not until 1945 that tanks were improvised, 
plans were drawn for home made sand filters etc. If 
the same amount of ingenuity, time and effort had 
been directed toward water purification equipment as 
was directed towards equipment for boiling the picture 
would have been much different. 

Laboratory facilities were inadequate in the first 
part of the program and even after they were made 
available they were not used to capacity (until the 
spring of 1945). Had laboratory analyses been avail- 
able enough evidence could have been produced very 
quickly to prove that water can be e's without 
resorting to boiling. 








item of maintenance— 
draining, scraping, paint- 
ing. Usually installed for 
about the cost of one paint 
job; operates year in and 
year out for a small fraction 
of ordinary painting cost. 
Used by thousands of mu- 
nicipalities and industries 
in water tanks, standpipes, 
flocculators, deep wells, 
and other water-handling 
equipment. Engineered to 
each installation. Advocat- 
ed by independent author- 
ities. Write for details, 
proof of performance, list 
of users. 





The Electro Rust-Proofing Cathodic System simply stops the electro- 
lytic action which causes rust on submerged metal. It therefore 
stops rusting—instantly, permanently, economically. Kills the 
greatest cause of deterioration. Eliminates forever the costliest 
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100-YEAR mains in 
LESS time at LESS cost 


The oversize 
(24%2”) extra strong 
THREADED joints 
in McWane 2” cast 
iron pipe make in- 
stallation easy and 
quick. 


No skilled labor. No 
cumbersome equip- 
ment. No slow motion. 
All you need is a 
wrench for all you do 
is “screw ’em together’”’. 


And when the line is 
laid there’s no repairs 
or replacements . . 
first cost is last! 


BIRMINGHAM 2, ALA. 
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“Just screw ‘em together” 


McWANE CAST IRON PIPE CO. 
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6.8; OTD, Chief Engines: ont Cheanleh 
Elgin City Water Department, —. 
reliability of this (Climax) standby e 








JACK STURDY, ipt. 
Waterworks, Tipton, lowa. “Our Climax 
standby unit is 100% O.K.” 


CARL DUY, Engineer of a 


Aurora, Illinois, (speoking of Climax 
Engines direct connected to 4 M.D.G. 
booster pumps in standby service) says, 
“For the past two years, since this writer 
has been in charge of plant, we have 
had no maintenance cost and they 
operate on regular schedule.” 

ROY M. BROWN, Chief Engineer, Depart- 
ment of Utilities, Provo City, Utah. “This 
(Climax) unit has proven satisfactory in 
every respect.” 

SUPT. H. T. RUDGALL, Sewage Treotment 
Plant, Kenosha, Wisconsin, says, “The 
(Climax) engines are economical be- 
couse use of same provides a substantial 
saving over electric driven equipment.” 


When you need special infor 
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IN WATERWORKS: Instandby serv- 


ice, Climax Engines are not only used 
to supply—at a moment’s notice—de- 


pendable power during purchased - 


power outages, but—to keep down 
maximum demand charges for electric 
power during emergency periods of 
peak water demand. Because of their 
extremely low maintenance and econ- 
omy of operation on natural or by- 
product gas, as well as on butane or 
gasoline, they are used as the source of 
primary power in many plants. 


IN SEWAGE PLANTS: Records 


(available on request) of sewage plants 
from coast to coast affirm 
that Climax Engines, 
operating efficiently on 
sewage gas, have reduced 
power cost to the equiva- 
lent of 4% cent per kwh. 
Savings thus affected 


Sf Faded: 
"Builder me Climax DIESELS is GENERATING SETS “Ompats 
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have been PRS BS 50% heat 
recovery from jacket water and ex- 
haust to heat digesters and buildings. 


Consider Climax Engines before ap- 
proving a new installation. There are 
4, 6, 8, and 12 cylinder, 4-cycle types. 
For complete information and specifica- 
tion bulletins, write Climax Engineering 


Company, Clinton, lowa. 
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The plus valies that come- with Roberts Filter 
equipment are intangibles of long experience, engineering skill and 
the ability to work with others. 

Evidence of the fine reputation Roberts Filter Mfg. Company 

enjoys, is to be found in the fact that hundreds of major projects and 
b thousands of smaller installations for water treatment in operation 
Noday, bear the Roberts nameplate of dependability. 
* We invite the opportunity to cooperate with individuals and 
organizations interested in the correction of water, either for munic- 
ipal or industrial requirements. Your request will bring full infor- 
mation on the application of our products and services. 









ROBERTS FILTER MANUFACTURING Co. 


640 COLUMBIA AVENUE + DARBY, PENNSYLVANIA 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 79-81 
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Public Works Digests 


Water Supply ~° 


Sewerage .° 


Highways and Airports 


In this section are digested and briefed the important articles appearing in the 
periodicals that reached this office during the previous month. Appended are 
Bibliographies of the principal articles, in which the articles in each periodical. are 
numbered consecutively throughout the year, beginning with our January issue. 


The letter and number at the end of each digest refer to those used in the Bibliography. Num- 
bers not found in the current Bibliography will be found in the one published the previous month. 


The Sewerage Digest 


Effect of 

Stirring Scum 

The treatment plant of Greater Win- 
nipeg, Man., contains two digestion 
tanks equipped with Dorr turbo-mixers 
for primary digestion, and two others 
not so equipped intended for secondary 
digesters. When war loads increased, 
all four were used as primary digesters, 
and the sludge was drawn directly into 
elutriation tanks, serving as secondary 
digesters. This gave an opportunity to 
compare the scum which formed in 
these tanks from the mixed and the un- 
mixed primary tanks. 

The scum weighs from 50 to 53.5 
Ib. per cu. ft. It consists of particles 
which are supported by gas bubbles 
and of which some 99.9 per cent will 
sink if freed from the supporting gas 
bubbles. Usually only a small portion 
of the scum particles are longer than 
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¥% in. It was found that the digester 
scum can be settled by stirring by Dorr 
turbo-mixers or by sprays. When 
ground to pass a No. 30 standard mesh 
sieve and be held on a No. 10, it will 
digest in the same way as other raw 
sludge. 

The scum on the two _ digesters 
equipped with Dorr turbo-mixers never 
gives trouble as long as the raw sludge 
solids and temperature are controlled. 
The scum on the two digesters not yet 
equipped with stirrers accumulates to 
depths of 8 to 14 ft. so that this must 
be removed about once a year. The 
removal is a dangerous and costly work. 
Turbo-mixers permit 20 to 25 per cent 
additional raw-sludge solids to be put 
into a digester. By installing turbo- 
mixers in the two digesters which now 
give the digestion capacity of one 
digester only, the digester capacity of 
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the plant can be increased one diges- 
or. = 


Catchbasin 
Cleaning in Newark ° 


Newark, N. J., has 7,347 catchbasins, 
which it cleans twice a year—some of 
them oftener. For this it uses two El- 
gin ‘‘Eductors’’ and two cranes with 
orange-peel buckets, one a Healy bucket 
and the other a Hayward. Engineer 
Baver says the Eductor is clean and 
easy to operate, but is inconvenient for 
cleaning deep basins (some of Newark’s 
are 40 ft. deep), does not remove bottles, 
tin cans, etc. and the entire unit must 
go to the dumping area to deposit the 
dirt. On the other hand, the crane can 
be used to raise the catchbasin grating 
and can drop the bucket to any depth, 
and can operate continuously loading a 
number of trucks.” 


Ya Mannore 
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Section of upper part of typical digester showing installation of a Dorr turbo-mixer at the top to 


produce settlement of the scum. 
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Repairing Defective 
Sewer Joints 


Evergreen Park, IIl., in 1937 laid a 
42” reinforced concrete pipe sanitary 
sewer with its invert about 19 ft. below 
the ground surface, in supersaturated 
silty sand, by WPA labor. Some time 
later it was found to be leaking badly 
and 1220 ft. was dewatered and in- 
spected. The infiltration of this length 
was found to be about 250 gpm. In 
nearly every joint there was no mortar 
in the lower half; in some a cold chisel 
could be passed between the spigot and 
socket. There was 8” to 18” of sand in 
the invert. Exterior repairs would be 
very expensive, so the joints were re- 
paired from the inside. 

A dam was placed in a manhole at 
the upstream end of the operation and 
the sewage was pumped from behind 
the dam, flowed over the surface, and 
reentered the sewer below the operation; 
and auxiliary pumps at intermediate 
manholes removed infiltration. At joints 
where no sand or waterewas entering 
under pressure, old joint material was 
raked out and the faces cleaned with 
muriatic acid. The upper 34 of the joint 
was sealed with a mortar composed of 
1 sand, 2 portland cement, 1 ‘‘Meta- 
lox,” and a 10% solution of ‘‘Anti- 
hydro” cement in water. The bottom 
quarter was sealed with 1 ‘‘Metalox,” 
2 portland cement, and ‘‘Anti-hydro” 
instead of water. Where water was en- 
tering, small amounts of portland ce- 
ment mixed with -‘Anti-hydro” were 
clapped to the joint and set in a few 
seconds; in some cases preceded by 
caulking with lead wool. This made the 
sewer practically tight. The cost was 
$8.195 per lineal foot, of which $1.595 
was for cleaning, $2.35 for dewatering, 
overhead and contractor’s profit, $0.41 
for engineering and inspection, and 
$3.84 for actual repairs. 78 


Scum in 
Digestion Tanks 

Several engineers discussing the ar- 
ticle Digest number E1, considered 
especially the problem of scum. Bus- 
well believed that pumping liquor from 
below the scum onto the top of it con- 
tinuously for 10 days or so will dis- 
integrate it; and that circulation of 
tank contents for 5 or 10 minutes every 
day will prevent scum formation; with 
which Taylor agrees. Hazen cited an 
instance where drawing off the bottom 
of the digester contents and superim- 
posing upon the top of the hard scum 
about a foot of fresh sludge and then 
3 or 4 ft. of well digested sludge sub- 
merged the scum, which then was di- 
gested normally. ° 

The providing of means for with- 
drawing floating sludge, which was 
suggested in the original article, was 
considered unnecessary by Buswell, 
especially as the removal of such dense 
material without actual shoveling would 
be difficult. But Taylor defended the 
suggestion by stating that some indus- 
trial wastes contain indigestible floating 
matter that should be removed from the 


tank; and that such withdrawal facili- 
ties permit large-scale testing of the 
character of top sludge. ™ 


Suggestions 
From South Africa 


The sewage of Germiston and Boks- 
burg, South Africa, is treated in a 5 
mgd plant at Rondebult, which is 11 
miles from each city. During this long 
flow the sewage becomes septic and the 
36” concrete pipe lines began suffering 
by corrosion by sulphuretted hydrogen 
until ventilation was provided. Perfo- 
rated manhole covers were inadequate 
for this, but stacks to create up-draft, 
provided at frequent intervals, proved 
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effective. To prevent silt entering the 
manhole covers in the non-urban sec- 
tions of the sewer, the manholes were 
carried 2 ft. above ground level. The 
covers had to be bolted to the shafts to 
prevent theft for sale as metal. 

A venturi flume in the outfall sewer 
from each city measures the flow and 
transmits the record electrically through 
an armored cable to the disposal works, 
where it is recorded. This gives the 
operators about 134 hours’ warning of 
the approach of any sudden variation 
in sewage flow. Lightning occasionally 
strikes this cable and disrupts this ser- 
vice. 

At the plant are manually raked 
screens and € grit channels, which are 











That’s a lot of capacity—an all-welded- 
pee gas holder more than 1,000 feet 
igh! 

o far, we’ve never found a customer 
who needed a single holder that big— 
but we've built them as large as 
10,000,000 cubic feet and as small as 
100 cubic feet. ; 

However, 60,000,000 cubic feet is the 
total capacity of all these Stacey 
Brothers all-welded holder installations 
—an enviable record when you consider 
this ty of construction is com- 
paratively new. 

There are good reasons for this over- 
whelming customer endorsement; 
Stacey Brothers pioneered the ll- 
welded type of construction. Measuring 
oa with “know-how”, this 60,- 
000,000 cubic feet of construction rep- 
resents a wealth of experience—experi- 
ence that ty off in speedier erection 

ie- 


and trouble-free operation. 








But there are other important advan- 
tages, too—inherent design features. 
The famous patented Stacey Brothers 
All-Welded-Panel construction not only 
licks the problem of internal corrosion 
behind vertical legs and between laps, 
but results in a structure that’s me- 
chanically round and free of unsightly 
deformations. 

hen you need gas-holder capacity, 
it will pay you to get a quotation and 
recommendations from Stacey Brothers. 
No obligation, of course. May we hear 
from you? 


STACEY BROTHERS GAS 
CONSTRUCTION CO. 


One of the Dresser Industries 
5535 VINE STREET « CINCINNATI 16, OHIO 
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cleaned by hand. There are 5 sedimen- 
tation tanks, and to insure equal dis- 
tribution to these from the feed channel, 
the 5 tanks are located symmetrically 
about a central point, to which the 
screened sewage is brought and from 
which all the tanks are fed through 
radiating pipe lines, all identical in 
physical characteristics. This not only 
gives equal distribution at all rates of 
flow, but avoids the use of reticulation 
feed channels with low rates of flow, 
which cause deposit of solids. The 8 
biological filters also are arranged sym- 
metrically about a distribution tower 
and can be fed in any order desired, 
singly or by groups, and at rates ad- 
justable for. individual filters between 
limits of 205 and 1250 gpm. The filters 
are built and operated by a patented 
Dekema process, having 14 ft. depth 
of filter stone, through which air is 
blown downward, the whole enclosed in 
an air-tight structure. *! 


Unusual Operation 
Of an Activated Plant 


In operating three activated sludge 
plants with mechanical aeration at Flori- 
da army camps, where alkaline well 
water was used, the author followed 
directions but found that every peak 
load of soapy, alkaline water resulted in 
a grayish, non-settling and completely 
unhealthy mixed liquor. Algae grew rap- 
idly on the galvanized splash plates and 
the operators were kept busy removing it. 
The remark of an operator that “‘every 


time I clean up this place, trouble starts”’ 
suggested the unorthodox procedure of 
not cleaning the slime from the aerators, 
which proved to be the solution. Ap- 
parently the slime they had been re- 
moving was really a culture of algae 
and bacterial slime which, left in the 
plant, performed an essential part in 
the oxidation. Now this slime is left 
permanently where nature places it. In- 
fluent with a pH up to 8.6 entered the 
aerator, but the effluent invariably had 
a pH of 7.3. To aid in the pH reduc- 
tion, addition of CO2 seemed desirable, 
and this they effected by not removing 
sludge from the primary tank. Apparent- 
ly acidifying bacteria in the sludge pro- 
duce CO2 gas, which bubbles up 
through the liquid, utilizing oxygen 
present in the raw influent; and before 
anaerobes develop, the sludge floats as 
scum and is skimmed off before it can 
settle again, and is pumped to the di- 
gesters. If a particle of digester super- 
natent reaches the primary tank ‘you 
will really have an awful mess.’’ This 
might not work in every plant, but in 
the ones referred to here the BOD is 
consistently below 1 ppm. % 


Sludge Treatment 
At the Blue Plains Plant 


At the Blue Plains plant at Wash- 
ington, D. C., sludge and scum from 
the sedimentation tanks are treated by 
digestion, elutriation, and dewatering 
by vacuum filters. Sludge gas produced 
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totaled 252,300,000 cu. ft. in 1945. 
Methane gas content varied from 
59.8% to 66.2%, and CO: from 
31.0% to 35.5%. The net heating 
value of the sludge gas averaged 603.7 
Btu per cu. ft. Of the volatile solids, 
72.9% was destroyed by digestion. 
Sludge gas production was 11.0 cu. ft. 
per pound of volatile matter added to 
the digesters, or 15.1 cu. ft. per pound 
of that destroyed. 

All digested sludge was elutriated by 
counter-current elutriation prior to con- 
ditioning for dewatering. The overall 
wash water ratio was one volume of 
digested sludge to 1.5 volumes of wash 
water. The effective reduction based on 
alkalinity decrease was one volume of 
digested sludge to 2.5 volumes of wash 
water. #28 


Reconverting 
An Old Plant 


Duncan, Oklahoma, has two Imhoff 
tank-sprinkling filter plants of 0.1 mgd 
and 0.5 mgd capacity built in 1922. 
These capacities have been outgrown 
and it is proposed to concentrate all 
sewage at the west side plant, pumping 
sewage there from the east side plant, 
the secondary tank there being con- 
verted into a pumping station. In the 
new plant, one side of the old circular 
Imhoff tank will be converted into an 
aeration agitator, the other side into a 
flocculator. Effluents from the old trick- 
ling filter and a new one will discharge 








Making It Easier to 
Select Waterworks 
Equipment 
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Here in one handy, up to date vol- 
ume are descriptions of all products 
available for use in water works so 
you can select the latest devices for 
use in post-war construction. If you 
don’t have a copy of this available 
Manual on your desk, write and ask 
how to obtain one. 


i PUBLIC WORKS Magazine 
310 East 45th Street, New York 17, N. Y. 
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PROTECT YOUR HEALTH 


Measure, Mix and Feed Chlorine Gas Accurately for 
Water Works, Swimming Pools, and Sewage Purification 
with EVERSON SterElators. EVERSON SterElators are the 
best from every standpoint. Dependable, accurate, safe, 
easy to operate. A wide range of capacities. Guaranteed 
to give complete satisfaction. 











A great help 
in working up plans 
for sewage disposal 





The Manual of 
SEWAGE DISPOSAL 


EQUIPMENT 


and Sewer Construction 


This Manual describes every type of 
equipment and material available 
for use in sewage disposal and 
sewer construction. Used by lead- 
ing Sanitary Engineers everywhere 
when preparing plans. it is the 
standard source of unbiased in- 
formation. If you don’t have a co 

of the 1945 edition, write today for 
information on how to obtain one. 


PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 
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SEE EVERSON FOR THE LAST WORD IN 
SWIMMING POOL EQUIPMENT 











213 W. HURON ST. CHICAGO, ILL., U. S. A. 
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... takes its place in the 
famous line of GAR WOOD 
Municipal Equipment 


The Bucket Loader, another Gar Wood achievement, 
was designed to meet the ever increasing need for an all 
enclosed, sanitary refuse collection unit to handle wet 
garbage, ashes, sweepings and other non-compressible 
refuse. 

Because of its design features—its low cost and ease of 
operation, the Bucket Loader is an outstanding unit for 
municipalities and private operators. 


GAR WOOD INDUSTRIES, INC., 

HOIST AND BODY DIVISION 

7924 Riopelle Street 

Detroit 11, Michigan 

Please send Bulletin BL1 which fully describes the new 


® As body is raised, loaded bucket travels simul- Gar Wood Bucket Loader. 
taneously to top of body—hatch cover automatically 
opens and closes. @) With body elevated to 50° and 
tailgate opened, the load slides free. Easily kept clean. 
@ Solid, welded steel body understructure. Hydrau- 
lic hoist and cable mechanism. 


GAR WOOD INDUSTRIES, INC. 


DETROIT 11, MICHIGAN 
LARGEST MANUFACTURERS OF TRUCK AND TRAILER EQUIPMENT 
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into thé present secondary tank, which 
will be converted into a pumping sta- 
tion, pumping it into the present Imhoff 
tank to be used as a secondary tank. 
The old secondary tank will be con- 
verted into a sludge pumping plant. 
New structures will include grit remov- 
al chambers, comminutor, chemical 
building, Parshall flume, primary clari- 
fier, trickling filter, sludge digester and 
sludge drying beds. # 


Bibliography of Sewerage 
Literature 
D The Surveyor 
February 22 


13. Senerame and Sewage Disposal in 
1945. Pp. 141-146. 
14. Theory and Operation of Separate 


11. 
12. 


Sludge plpention, a By L. L. 

Langford. Pp. 151-1 

Engineering ae 
February 21 


. Lessons From a —, Tank Explo- 


sion. Discussion of El. By A. M. Bus- 
well, Richard Hazen, s Yp. semanas, 
William J. Wenzel and Henry 
Taylor. Pp. 77-79. 


Water and Sewage Works 
anuary 


. Fine Screen Filters for Sewage Treat- 


ment. By G. Maclean Gardner. Pp. 


- High- -Capacity i hs — By 


A. Montgomery. P 
Coe Activated Medes Plants in 
ga By Chas. H. Carothers. Pp. 


ge Works Engineering 
February 
One Quarter of Sewage Plants Need 
Modernization. Pp. 65-72. 
Overloaded Akron Works to be En- 
larged and Augmented. By Frank C. 
Tolles. Pp. 73-75. 





INTS\W AND NEEDED 


EFFLUENT 
CHANNEL 








THIS EFFLUENT FILTER is particularly valuable 


in the sewage treatment field where a high removdl of 


suspended solids is desirable, but where the high re- 


moval of B.O.D. may not be necessary. In such cases, 


following the primary clarifier, the Hardinge Automatic 


Backwash Rapid Sand Filter provides 75-80 per cent 


removal of suspended solids . . . 


90 per cent or better if 


chemicals are added. It is also efficient in producing 


a final effluent of high clarity from settling tanks in 


trickling filter and activated sludge plants. 


HARDINGE 


COMPANY, INCORPORATED > 
NEW YORK 17—122 E. 42nd St. + 205 W Wacker Drive—CHICAGO 6 
SAN FRANCISCO 5—50I Howard St. * 


YORK, PENN. 


200 Bay St—TORONTO | 


WANT MORE DETAILS? Write nearest Hardinge Of- 
fice . . . mention Automatic Backwash Rapid Sand Filter. 
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13. Modernizing and Mechanizing the 

on, Ohio, Works. By Floyd 
Browne. Pp. 76-77, 130. 

14. Major Plant Improvements at Garden 

po Raa Y. By Edward S. Ordway. Pp. 


15. Two Obsolete Works oo laced by 
—— Plant. By V. V ng & Co, 


16. Septic Tanks and Contact rs to 
be Replaced in New Plant. By G. C. 
Boyer. Pp. 82, 135. 

17. Modernization and Rehabilitation in 
an Sanitary District. By Kenneth 

Hill. Pp. 83, 131. 

18. iderly Sewage Plant 4? cre, 
By E. Sherman Chase. Pp. 84-85. 
March 
19. Design and Operation of Medern In- 
cinerators. By Henry W. Taylor. Pp. 

150-151, 170. 

20. 1500 Sewage Works Projects Studied 
by Federal Works Agency. 
By Harry Hewes. Pp. 156-157. 

21. Pulp Industry Studies Problem of Sul- 
fite Liquor Recovery. P. 160. 

22. Activated Sludge Improved by Dual 
— of Chlorine. By N. Herda. 


23. TS Treatment at Blue Plains. P. 


J American City 
March 

7. Flood-Induced Sewerage 
ments. Pp. 93-94. 

8. Evergreen Park, Ill., Eliminates Ex- 
cessive Sewer Infiltration. By Arthur 
H. Lewis, Jr. P. 104 

M Water and Sewage 

February 

11. Scum Accumulations in Sludge Diges- 

ag Tanks. By D. L. McLean. Pp. 17, 


P Public Works 
March 

18. Cleaning a Digester. By Geo. A. Car- 
penter. Pp. 19, 32. 

19. Methods Used by Cities for Disposal 
of Sewage Sludge. Pp. 29-30, 34. 

20. Foam Phase Treatment of’ Sulphite 
Liquor. P. 31 

21. Activated Silica for Treating Paper 
Mill Waste. P. 36. 

X South African Municipal Magazine 


Improve- 


December 
1. The Germiston Sewage Disposal 
Sy By G. B. Dersley. Pp. 23, 25, 
v Contractors Record 


February 18 
2. High-Rate Filtration. Pp. 393-394. 





New Jersey Sewerage Projects 


Projects approved for the construc- 
tion of water supply and sewerage sys- 
tems and treatment plants will be issued 
monthly by the New Jersey State De- 
partment of Health if sufficient requests 
are received to justify such publication. 
Write Dr. J. Lynn Mahaffey, State 
Dep’t of Health, Trenton, N. J. 





Allegheny County Sanitary 
Commission 


The Board of Commissioners for the 
County of Allegheny at Pittsburgh, Pa., 
has announced the appointment of a 
five-member Board to constitute the Al- 
legheny County Sanitary Authority 
which will plan and maintain a co- 
ordinated scheme of sewage disposal 
and treatment works for the 126 mu- 
nicipalities in the County, including the 
City of Pittsburgh. Colonel John F. 
Laboon, now Director of the County’s 
Department of Works, recently returned 
from service overseas with the Allied 
Control Commission, has been named as 
Chairman of the Authority. Others on 
the board include Cornelius D. Scully, 
former Mayor of the City of Pitts- 
burgh; David Olbun, Director of the 
County Bureau of Elections; Charles A. 
Finley, well known Engineer and Wil- 
liam B. Rodgers, local businessman and 
member of the Chamber of Commerce. 
The Authority expects to begin func- 
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General Chemical Alum speeds sludge dewatering and drying on sand beds . 





capacity of beds may be doubled, even tripled . . . quick removal lessens chanc: 
of odor nuisance . . . reduced volume of cake decreases cost of removal. Sewage 
works operators the nation over count on the benefits obtained from Alum 
treatment throughout the year. ) 

Why not learn what General Chemical Alum will do in your plant too? Ful! 


information may be obtained quickly from the nearest General Chemical Sale: 


and Technical Service Office listed below. 





GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Atlanta * Baltimore * Boston * Bridgeport (Conn.) 
Buffalo + Charlotte (N.C.) * Chicago * Cleveland + Denver * Detroit * Houston 
Kansas City * Los Angeles * Minneapolis * New York ° Philadelphia +* Pittsburgh 
Providence (R. I.) * San Francisco * Seattle * St. Louis * Utica (N. Y.) * Wenatchee 
& Yakima ( Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited + Montreal - Toronto + Vancouver 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 79-81 
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tioning shortly on work involving the 
preliminary surveys of vast sewerage 
net works and trade wastes within the 
County’s boundaries. 





Publications on City Problems 


The Bureau of Urban Research, 
Princeton University, Princeton, N. J., 
extracts selected items from books, arti- 
cles and periodicals reaching them. The 
following, which may be of value to 
cities, may be obtained as indicated 
below, or from the bureau otherwise. 


Coordinated Public Works for Met- 
ropolitan Los Angeles, by G. W. Bemis, 
The John Randoph and Dora Haynes 
Foundation, Los Angeles, Calif., 1945, 
24 pp., 10¢. It discusses the relations, 
among the several governments involved 
and among the projects, of problems in 
flood control, recreation, sewage dispos- 
al, highway, parks and shorelines. It 
recommends a new administrative agen- 
cy to correlate these. 


Comparison of Blighted and Good 
Areas in Los Angeles, City Planning 
Commissions, Los Angeles, Calif., 1945, 
tabular. A study based on populations, 
municipal services rendered, and mu- 
nicipal income and expenditures. 


Comprehensive City Plan, Greenville, 
O. Prepared by L. Segoe, City Planning 
Commission, Greenville, O., 1945, 98 
pp., illus. Intended to serve as a plan 
in accomplishing the orderly, efficient, 
economical and attractive future devel- 


opment of this city, which had a pop- 
ulation of 7745 in 1940. Remedies will 
be applied over several years. 


Rebuilding our Communities, by 
Prof. Walter Gropius, Harvard Uni- 
versity, Paul Theobald, 5 No. Wabash 
Ave., Chicago 2, Ill., 194€, 61 pp., 
illus., $1.75. Stresses the necessity for 
letting the human element become the 
dominant factor. 


New Cities for Old—City Building 
in Terms of Space, Time and Money. 
Louis Justement, McGraw-Hill Book 
Co., N. Y., 1946, 232 pp., charts, 
plates, $4.50. Discusses the problems of 
economics, politics, administration, fi- 
nance, and design. 


The Art of Building Cities. Camillo 
Sitte, translated by C. T. Stewart, Rein- 
hold Publishing Co., N. Y., First pub- 
lished in 1889; republished 1945, 128 
pp., illus., $5.50. The first English 
translation of a standard work. This 
book and the one preceding it in this 
list are excellent or necessary back- 
ground reading for engineers who may 
have responsibility for city planning or 
development. 





Corrosion of Steels 


Corrosion of Steels, a 16-page book- 
let, indicates how various commercial 
steels may reasonably be expected to re- 
sist the attack of atmospheric corrosion 
in particular. The summary, brought up 
to date by Dr. John Johnston, Director, 
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Research Laboratory, United States 
Steel Corporation, includes only infor- 
mation now generally accepted as re- 
liable. Copies may be secured upon re- 
quest to any Carnegie-Illinois Stee! 
Corporation office. 

Prevention of undue corrosion of 
steels in service is not a single problem 
but comprises a multitude of problems, 
each of which must be investigated sepa- 
rately. The ordinary accelerated test is 
far from a trustworthy indicator of 
what will happen to the metal in any 
environment other than precisely that in 
the test itself and great caution must be 
exercised in interpreting the results. 

Figure 1 in the booklet shows how 
the degree of resistance of an ordinary 
steel to atmospheric corrosion depends 
upon its copper content until the metal 
contains about 0.20-0.25 per cent cop- 
per. Comparative corrosion rates over a 
period of as much as eight years of a 
plain steel (0.04 per cent copper), a 
copper steel (0.20 per cent copper), 
and U.S.S. Corten in an industrial and 
a marine atmosphere are shown in Fig- 
ures 2 and 3. 

The most important item in obtaining 
good protection of metal by a paint, or 
by any coating, is not the precise com- 
position of the metal, but the proper 
preparation of the metal surface before 
the coating is applied. A priming coat 
containing an inhibitive pigment such as 
red lead or a chromate is advantageous, 
but its use will not make up for lack of 
care in preparing the metal surface. 
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and Accessibility. 








N INCINERATOR necessity is a good 
recuperator. ‘Fitch’ Recuperators com- 
bine Thermal Conductivity, Great Strength 


Write for Bulletin No. 11 
“RECUPERATORS FOR INCINERATORS” 


FITCH RECUPERATOR CO. 
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The Highway and Airport Digest 


Design of Bridge 
Approach Slabs 


Concrete pavement immediately be- 
hind bridge abutments often gives trou- 
ble due to settlement. The New Jersey 
State Highway Dept. has endeavored 
to eliminate this by preventing settle- 
ment of the fill and improving the de- 
sign of the approach slab. To effect the 
former, it now requires that all fill ad- 
jacent to abutments be placed and con- 
solidated in layers; that embankments 
constructed prior to placing this fill 
terminate not less than 10 ft. from the 
abutment footing and be graded back 
from that point on a slope not steeper 
than 5:1, or flatter if necessary for 
efficient operation of trucks, distributing 
and consolidating equipment; and that, 
if the slope of the natural ground is 
steeper than this, it shall be graded 
back to a 5:1 slope. 

The slab design formerly used 
changed from 18” thickness to standard 
pavement thickness in 5 ft. (See illus- 
tration). The new design substitutes a 
gradual change in a 30 ft. length and 
provides dummy joints at 10 ft. inter- 
vals to provide flexibility.%" 


Toll Superhighways 
For Chicago, Ill. 


A report of the Illinois State Super- 
highway Commission discusses the idea 
of financing proposed superhighways 
by charging for their use, and found 
only one route which promised to be 
self-liquidating. The commission stud- 
ied three cross-state routes and found 
one which promised to be 36.6% self- 
liquidating and two 11.8%. Of seven 
routes in the city of Chicago, toll was 
impracticable on four, and for the-other 
three was estimated to be, respectively, 
53.2%, 89.5% and 100% self-liquidat- 
ing. The last would cost $51,600,000 
for its 11.6 miles length. The other 
routes would cost $1,883,000 and 
$3,336,000 per mile, respectively. The 
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average cost per mile of rural construc- 
tion was estimated at $282,000 plus 
$18,000 for right of way. 

“Toll projects must not have too 
much free competition, must have few 
access points, strategically located (toll) 
collection points and, of course, ade- 
quate revenues. As a rough rule of 
thumb, $50,000 in annual revenue is 
required for every million dollars of 
capitalization, excluding maintenance 
and operating costs.’’ 9!” 


Testing Tar 
Sprayer Performance 


The British Road Research Laboratory 
has developed a method for testing the 
performance of tar sprayers, to deter- 
mine the uniformity of distribution 
across the track of the sprayer. The test 
is made on the road itself during actual 
operation of the spreader, by spreading 
a “testing mat” on the road across the 
track of the sprayer. This mat consists 
of a number of strips of paper about 
16” long and 2” wide, laid overlapping 
so that each strip exposes just 1” of sur- 
face; and another strip of paper is laid 
along each edge of the mat so that the 
length of exposed area of each of the 
overlapping strips is just 12” ; these edg- 
ing strips being attached to the others by 
placing insulating tape between them, 
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which permits easy removal of the strips 
after the test. The overlapping strips 
are numbered consecutively and each is 
weighed before being placed in the mat. 
After the sprayer has passed, the strips 
(each now having a 12” x 1” tarred 
area) are removed, folded so that no 
tarred surface is exposed, taken to the 
laboratory, and each weighed. Compar- 
ison of these weights with the original 
weights gives the amount of tar de- 
posited on each transverse inch of pave- 
ment. (The unsprayed area of road 
covered by the testing mat is then tarred 
by hand). : 

To learn the reason for non-uniform- 
ity of coverage, a single spray jet is 
tested with a similar testing mat about 
2 ft. long and its distribution curve 
plotted. If this is not symmetrical, the 
cause is investigated. If it is symmetri- 
cal, the spacing of the jets on the spray 
bar may be such that the peaks of one 
jet do not coincide with the hollows of 
the adjacent ones, as they should. Or the 
height of the spray bar above the road 
may not be that which gives the best re- 
sults.?8 


Joints in an 
Airfield Pavement 


At Bunker Hill air station, near Peru, 
Ind., four runways 200 x 5,000 ft., 
two aprons 500 x 900 ft., and two 
taxiways 100 ft. wide were built in 
1942, using 8” concrete. The pavement 
was placed in strips 20 ft. wide with 
1” asphalt expansion joints spaced 120 
ft. and contraction joints at 20 ft. in- 
tervals. No reinforcement was used. 
Contraction joints have opened as an- 
ticipated in the design and have been 
sealed with liquid asphalt. During the 
past three summers the asphalt expan- 
sion joint filler has extruded progres- 
sively and has been cut back four dif- 
ferent times, using a steel sled provided 
with a cutting blade and a scarifier . 
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tooth which cuts out the filler about 2” 


deep in the joint; the sled being drawn’ 


by a rubber-tired tractor." 


Stabilization by 
The Lime Process 


In constructing aerodrome runways 
and perimeter tracks on sandy areas 
in Great Britain, the “‘wet sand” or 
lime process has been used in some 
cases. This consists of adding hydrated 
lime to the damp sand, then adding an 
asphalt which has been thinned with 
a phenol solvent, which forms a soap 
with the lime and distributes the asphalt 
uniformly over the sand grains. When 
the solvent evaporates, the material 


firms up. Normally the amount of lime 
used is 2% of the dry sand, and of 
asphalt cutback 6 to 8% heated to 
110° C. The sand mixture (prepared 
in stationary mixers or by a Barber- 
Greene continuous mixer) is spread ‘in 
a 4” layer with a mechanical finisher 
and tamper. *® 


Job Evaluation in the 
Missouri Highway Department 


“Salaries and wages paid by the Mis- 
souri State Highway Dept. are now 
based on a system of job evaluation and 
personnel merit rating that has been 
worked out through a period of pains- 
taking study covering many months. We 
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Operation is more efficient and 
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believe that we have succeeded in es- 
tablishing a fair relationship between 
basic rates of pay for different jobs, ac. 
cording to the knowledge and experience 
required to meet the difficulty and re- 
sponsibility of each job. We further be- 
lieve that this personnel policy will en- 
able the department to attract and retain 
better and more efficient employees, to 
the end that a better and more efficient 
highway system will be constructed and 
maintained at less cost to the highway 
user.”’ In March, 1945, a personnel com- 
mittee was appointed consisting of fom 
bureau heads and a division engineer. 
This committee considered four basic 
systems: (1) the ranking system, (2) 
the classification system, (3) the point 
system, and (4) the factor comparison 
System, and decided to use a combina- 
tion of the last two, using a measuring 
stick involving skill, effort, responsi- 
bility and job conditions. A question- 
naire was sent to each employee to ob- 
tain his opinion of his job—what he 
did and why and how. Also each of the 
10 division engineers reported on each 
job under his supervision. One, 2, 3 o1 
4-point values were allowed for each of 
several items under each of these head- 
ings for each job, and total comparative 
values for each job were thus obtained, 
with a maximum and a minimum value 
based upon the amount of training time 
required to comprehend completely al) 
aspects of the job. The salary limits for 
each job were obtained by multiplying 
total peints by $5. The individual sal- 
aries within these limits are based upon 
a merit rating covering 11 points, in- 
cluding amount and quality of work 
done, intelligence, versatility, judgment, 
etc., the rating of each employee being 
made by two of his immediate superiors 
and reviewed by the division engineets 
and bureau heads.®® 


Cement-Treated 
Bituminous Base 


Some Canadian roads_ resurfaced 
with 1” to 3” of plant-mix asphalt 
material have failed, presumably be- 
cause the new surface prevented evap- 
oration of the moisture present in a 
base containing a high percentage of 
material passing a 200-mesh sieve. To 
provide a better base, the plan has been 
tried of mixing cement with the existing 
material to form a base, on which was 
placed a plant-mix wearing surface 
composed of 180 lb. per sq. yd. of 
open-graded-mix base course and a 60 
Ib. dense-graded-mix surface course. 
The existing surface was scarified, 
rolled with a sheepsfoot roller, disked, 
turned with a blade, and pulverized 
with a mechanical mixer until all parti- 
cles would pass a 1-in. sieve. This was 
respread and the road scarified to a 
depth to compact to 6”; then the materi- 
al was windrowed, pulverized to break 
up lumps not previously treated. A 
distributor made a furrow in the top 
of the windrow and deposited cement 
there to equal 4% of the windrowed 
material. Sufficient water was added to 
give a content of approximately 11%, 


and. ,the,, material was ,spread to the 




















the 





PUBLIC WORKS for April, 1946 


'Get the help of this new 
business aid—/hovocopying! 


New, handy unit copies any- 
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The Frink “V” Type Sno-Plow uses an entirely different principle 
than other makes. The rear of the plow is suspended from the 
truck attachment by two heel adjusting chains so that the weight 
of the snow on the moldboards is used to create a downward 
. pressure, which ballasts the front end of the truck and counteracts 
side thrust. This is but one of the many features of the Frink. Write 


today for further information. 
TRYYD) a 
WINNS 
SJNO-PLOWS 
CARL H. FRINK, Mfr., CLAYTON, 1000 Isl., N. Y. 


DAVENPORT-BESLER CORP., DAVENPORT, IOWA 
FRINK SNO-PLOWS OF CAN. Ltd., TORONTO, ONT. 





































In addition to extra large tool 
boxes, the Jaeger designed “work- 
bench” platforms allow mounting 
a complete set of small service 
tools used by counties, munici- ~ 
palities, utilities, state highway 
departments and contractors. We 
can install on any truck or furnish 
drawings for field fabrication. 
Send for Catalog showing 60 to 
500 ft. sizes of the most advanced 
line of air compressors in America. 


2 Wheel Trailers 
_ 60 and 105 Cu. Ft. 


Auto-Steer Trailers 
210 to 500 Cu. Ft 


THE JAEGER MACHINE COMPANY 
400 Dublin Ave., Columbus 16, Ohio 
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Continuous RELIABILITY 
Plus PORTABILITY 


If you have intend- 
ed writing for de- 
scriptive literature 
on WITTE Dieselec- 
tric Plants and 
Diesel Engines—but 
just have not gotten 
around to it—why 
not do it now? You’ll find 
the reasons for WITTE 
Diesel popularity with mu- 
nicipal officials are even 
more plentiful than you 
supposed. Merely write your name and ad- 
dress on the margin of this ad and mail it— 
now! 


Send for Descriptive Literature on | 


WITT DIESEL ENGINES and 











DIESELECTRIC PLANTS 


There’s a size and type to meet your special 
needs—that will keep on paying divi- 
dends and smoothing out emergen- 
cies long after repaying 
its original cost. Full 
Diesels, they start and 
operate on the same low- 
cost fuel used in Diesel 
bulldozers, etc. Easily 
transported and in- jf‘ 
stalled; write today. 


DiVISiOn OF UMITED STATES STEEL 
Oil WELL SUPPLY COMPANY ts 


CORPORATION SUBSIDIARY 
LARGEST BUILDER OF SMALL DIESELS 


KANSAS CITY 3, MO., U.S.A 
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proper thickness, and immediately com- 
pacted with a 12-ton 3-axle roller, and 
trimmed to grade with a motor grader, 


then rolled with a 2-axle pneumatic- - 


tired roller, securing an average com- 
paction of 97%, and immediately cov- 
ered with an asphaltic emulsion curing 
seal. Later, transverse cracks appeared 
every 15 to 25 ft. Indications are that 
this base will prove to be satisfactory.¥® 


Soil 
Compaction 

Soil compaction methods were dis- 
cussed at a conference of 50 soils en- 
gineers and scientists held by the A. R. 
B. A. Some of the ideas brought out 
are given below: 

“Compaction of subgrade often in- 
creases bearing capacity as much as 
150%.” 

It is important to obtain maximum 
compaction, whatever the soil, and lab- 
oratory studies are needed as basis for 
promoting a program of field experi- 
mentation. The poorer the soil, the 
more rigid the specifications must be 
to obviate slides in fills. Contractors 
should be educated to cooperate in ap- 
plying Proctor control. 

The criterion of quality is not the 
density but the structure of the soil, 
including absorbed moisture film. In- 
creased strengths were found where 
compaction was secured 2% to 3% on 
the dry side of optimum. Tendency 
was noted to overrate the importance 
of moisture control, instead of concen- 
trating on getting compaction. CAA 
practice is to run 10 to 15 density tests 


daily on a 1,000 to 1,500 ft. runway 
section, staggering locations at different 
lifts. Another agency recommended a 
test for each 5,000 cu. yd. of loose 
material.™™5 


Earthwork in an 
Airport Grading Job 


In a 9.5 million yard grading job at 
a West Virginia airport, eight 1% to 
2% yd. shovels have averaged 1200 
cu. yd. per 8 hr. day per shovel. Shovels 
have loaded to 12 yd. rear dumps, to 
bottom-dump trailers and to several 25- 
ton side dump 6-wheel trucks. About 
12,000 cu. yd. per 8-hr. day was moved 
by twenty-one 12-15 yd. tractor-drawn 
scrapers, twelve 22-25 yd. tractor-drawn 
units, and six 16-yd. self-powered 
scrapers on 1500 to 1800 ft. hauls. 
Practically all drilling for blasting 
shale rock is done horizontally, holes at 
15 ft. spacing being carried about 75 
ft. into the ledge.%"¢ 


Highway Research 
In Kentucky 


Work proposed to be done by the 
Highway Materials Research Labora- 
tory of the Kentucky Highway Dept. 
has been divided into 6 major cate- 
gories: Concrete and aggregates; bi- 
tumens and bituminous mixes; soils; 
and chemical, physical, and field ob- 
servations. Others may be added later. 
A total of 21 research projects dealing 
with concrete and constitutent materials 
and 14 projects of investigating bitu- 
minous mixes and related pavements 
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have been completed or are now in 
progress. 

Other projects include chemical stud- 
ies of paints and bituminous materials, 
with possibly microscopic and _photo- 
graphic methods. Chemical analyses of 
soils may show that chemical proper- 
ties are often more important than 
voids, grain size, or structure.!® 


Experiments With 
Dense Tar Carpet 


Sheffield, England, has been manu- 
facturing its own surface material since 
1914, Between 1932 and 1939 the most 
successful material used was a mixture 
of limestone, % in. to dust, and asphalt 
having a penetration of 65 at 77° F, 
the binder content being 123%2% by 
weight of the total material. In 1939 
the city began experimenting with the 
use of tar as a binder, making a dense 
tar carpet. These experiments have been 
continued to date and have shown that 
a dense carpet can successfully be made 
with tar as the binder, and although it 
is too early to say that it possesses the 


‘stability and wearing properties of 


dense carpet using asphalt as a binder, 
the two materials certainly have many 
qualities in common. For example, both 
have proved themselves ideally suitable 
for the patching of carriageways and 
footpaths prior to surface dressing, and 
tar asphalt can be used with excellent 
results as a surfacing material for new 
footpaths, provided that the consoli- 
dated thickness is not more than 1 in. 

Tar carpet can be used for surfacing 
roads carrying any but the heaviest 
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HOMELITE Portable Pumps and Generators will do 


On Paper Two new bulletins... L501 on Homelite Portable Pumps and, 
1406 on Homelite Portable Generators . . : will bringe you up-to-date on < 
all the latest developments in Homelite design and performance. Send A 
for these two bulletins. Look them over carefully. But don’t stop there. 









then See what they'll do 


on the job Homelite Representatives, now located in strategic 
centers throughout the country, are ready to give actual on-the-job 
demonstrations of Homelite pump and generator performance. 

Let them give one for you. Let them show you all the pumping 
qualities of Homelite Portable Pumps. Let them show you the new 
Homelite Portable Generators in action . . . running floodlights or all 
kinds of electric tools . .. on your job, any place, any time. Simply write. 
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traffic, if laid to a consolidated thick- 
ness of not more than 1% in. (in most 
cases only 1 in. is needed), and can be 
feathered out to practically nothing, if 
so desired. The cost of manufacture is 
slightly over one-half the cost of as- 
phalt carpet. It can be provided and 
laid as a surfacing material 1 in. thick, 
for approximately 2s. per sq. yd. (One 
shilling equals 20 cents.) 

On footpaths where the traffic is only 
light, the consolidated thickness can be 
reduced to 4-in. thickness without fear 
of disintegration, and laid at a cost of 
a little over 1s. per sq. yd. This surface 
tarsprayed (after twelve months’ wear), 
at an additional cost of 4d. per sq. yd., 
will give a perfectly sealed, safe and 
durable wearing surface with a long 
life free from maintenance. 

Thé same principle of surfacing, fol- 
lowed at a later date by surface dress- 
ing, can equally be applied to carriage- 
ways, and for about 2s. 6d. per sq. yd., 
a perfectly sealed top coat with an 
ideal non-skid surface can be obtained. 

In the writer’s opinion, the success of 
the dense carpet depends largely on the 
grading of the aggregate, and in this 
respect the difficulty is to obtain a suffi- 
cient supply of fine aggregate with a 
consistent grading—the main essential 
in the grading being a minimum con- 
tent of fines passing 200 mesh, amount- 
ing to 10 per cent of the whole mix.?® 
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KEEP THOSE 
SEWERS OPEN! 


Sewers clogged 
with sand, roots 
and other debris 
are a_ constant 
danger to public 
health and safe- 
ty. New installa- 
tions rapidly lose 
their efficiency 
due to sand seep- 
ont Re! «6age. , 

















You positively can keep the sewers of your city open with an 
OK Champion—the cleaner that does the entire job from 
street level, Dig-ups practically a thing of the past. 


Three Distinctive Models Available. Write Now for Literature. 


CHAMPION CORPORATION 
4752 SHEFFIELD AVENUE, HAMMOND, INDIANA 


The'Quinn Standard” 

FOR CONCRETE PIPE 
The Quinn Standard is known as the best the world 
over, wherever concrete pipe is produced and used. 
Backed by over 30 years’ service in the hands of 
hundreds of Quinn-educated contractors, municipal 
departments and pipe manufacturers who know 
from experience that Quinn pipe forms and Quinn 
mizing formulas combine to produce the finest 
concrete pipe at lowest cost. 


Quinn Heavy Duty Pipe Forms 


For making pipe by hand methods by either the 
wet or semi-dry processes. Built to give more years 
of service—sizes for any diameter pipe from 
12 to 84 inches—tongue and groove or bell end 
pipe—any length. 

WRITE TODAY—Complete information, prices 
and estimates sent on request. Also Manufacturers 
of Quinn Concrete Pipe Machines. 


QUINN WIRE & IRON WORKS MEHR 12"ST. BOONE. IA. 














PLAN POST WAR SEWER LINES 


WITH WESTON 

GASKETS and 

FORMS for ALL 
SEWER PIPE JOINTS 














e No jute used—gasket centers spigot. e Definite 
space in each joint for cement. e Form confines 
cement-grout to lower portion of joint.  e Particu- 
larly advantageous in water-bearing trenches. e In- 
filtration minimized. 


L.A.WESTON, ADAMS, MASS. 
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JAEGER "SURE PRIME" design 
now insures efficiency and long 
life for engine as well as pump 
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Instant-opening 
side panels. Enclo- 
sures also lift off 
or swing open for 
complete access. 


Model 2P 


Keep the weather off the engine 
and move more water with your 
pump — that’s one of the post- 
war improvements Jaeger alone 
gives you, along with doubly sure 
priming and “better than guaran- 
teed’’ performance in the world’s 
largest selling line of pumps. Ask 
for Catalog P-45. 

Main Office, Factory 


THE JAEGER MACHINE CO. Mun ofice: Tonio 


REGIONAL 8 E. 48th St. 226 N. LaSalle St. 235-38 Martin Bidg. 


OFFICES: NEW YORK 17, N. Y. CHICAGO 1, ILL. BIRMINGHAM 1, ALA. 
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CUT MAINTENANCE COSTS 75% 


Concrete slab maintenance costs can be 
reduced as much as 75% by the Koehring 
Mud-Jack Method. The Mud-Jack raises 
sunken concrete walks, curbs and gutters, 
driveways, streets, and airport runways, 
eliminating reconstruction costs. Write for 
the free illustrated handbook “How to Detect 
and Correct Pavement Slab Pumping.” 


KOEHRING COMPANY 


Milwaukee, Wisconsin 


MUD-JACK METHOD 


% a BERS 
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The Waterworks Digest 


Water Softening 
At Miami, Florida 


A 10 mgd softening plant for Mi- 
ami’s water supply was built in 1925, 
increased successively to 20 mgd and 40 
mgd, and a 60 mgd plant is now under 


construction, contracts having been let | 


in August, 1945, for most of the major 
equipment. In addition to having in- 
creased capacity, the new plant will 
further reduce the color, a 10 gpm 
pilot plant having tested various meth- 
ods of effecting this, including double 
treatment with lime, high alum dosage, 
ozone, sodium silicate and break-point 
chlorination. Several Florida softening 
plants use sodium silicate for its ex- 
cellent floccing ability, but it was found 
that it does not remove color. Break- 
point chlorination has been adopted for 
removing the last 10 to 15 ppm of 
color. 

In the new plant, the raw water will 
pass through 2 Venturi meters, which 
give automatic control of lime and soda 
ash feed, and 2 sand traps, to flash- 
mix tanks and flocculators, and then to 
3 clarifiers. Clarified effluent will be 
recarbonated in a basin, the influent 
and effluent of which will be constantly 
checked by a Bristol pH recorder, which 
will automatically maintain the effluent 
pH between 7.5 and 7.8. Then chlo- 
rine will be added at the rate of about 
75 lb. per mg (established as the break- 
point dose for Miami’s water) by auto- 
matic control, with at least % hr. de- 
tention in a contact basin. From the 
contact basin the water will pass to 
aerating basins, where filtered air agi- 
tation will remove excess COz and nitro- 
gen tri-chloride. Effluent from the aerat- 
ing basins will be brought to a pH of 
about 8.3 by adding caustic soda, and 
passed onto the existing rapid sand 
filters, to be operated at 3 gpm per 
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Courtesy Journal AWWA 


Electrical control panel in filter i Sharples, W. Va. 


sq. ft. instead of 2, as formerly, thus 
avoiding the necessity of increasing the 
filter area. 

A plant to calcine calcium carbonate 
sludge into quicklime will be built, con- 
sisting of a slurry mix tank, sludge 
thickener tanks, a centrifuge for de- 
watering the sludge to approximately 
35% moisture, a rotary kiln, oil firing 
equipment, a lime cooling unit, con- 
veyor, elevator and storage silo. At the 
rated capacity of 80 tons of lime a day. 
about 115 tons of CO2 gas will be dis- 
charged, of which 9 tons will be used 


Air 
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AERATION. 


for recarbonating the water, and several 
private interests offer to buy the remain- 
der for producing liquid carbonic, dry 
ice and other uses.4* 


Automatic Operation 
Of a Small Filter Plant 


Six months of actual operation of the 
Sharpless, W. Va., 100 gpm filtration 
plant has shown that automatic control 
of a small filtration plant from intake 
to storage is practicable for reducing 
the operational attendance cost to a 
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Flew diagram of propesed 60-mgd. water softening plant at Miemi, Fle. 
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Original Woodcut by Lynd Ward 


There’s a solid satisfaction in specifying cast iron pipe. You 
know that your choice coincides with the judgment of leaders 

of your profession the world over. And when the line is back filled, 
you are confident that it will serve 
throughout a long life at a low annual main- 
tenance cost. This has been true of 
cast iron pipe for centuries; yet in the forty- 
odd years since our Company 
was founded, notable advances in manufac- 
turing methods and controls have been 
made, resulting in a finer, more uniform 


pipe, either pit cast or centrifugally cast. 


ffices: Burlington, 


Plants and Sales . throughout 
the U. S. A. ” 
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minimum, and this reduced cost more 
than compensates for the installation 
cost of such control. 

This plant supplies water to three 
mine camps, each with its own elevated 
storage tank. The primary source is a 
river, water from which passes through 
a desilting tank and is pumped to a 
settling tank. A deepwell supply, used 
as a secondary source, is pumped: to 
the settling tank. From the settling tank 
the water flows by gravity to filters, 
thence to a clear well, from which it 
is pumped to the several storage tanks. 
Wash water is supplied by gravity from 
the nearest storage tank, the rate being 
maintained at 375 gpm by passing it 


through an orifice plate. Coagulating 
chemicals (lime and alum) are applied 
by dry feeders, at rates automatically 
controlled by the raw water intake 
pump. Calgon is added in the clear 
well. To keep both well and well pump 
in operating condition, the latter is 
operated automatically about 1 hr. each 
day by means of two magnetic switch 
controls and a time switch control, 
which transfers power from the stream 
pump to the well pump at 9:30 A.M. 
each day. The normal operating cycle 
is controlled by two level-control switch- 
es—a float-type switch in one of the 
storage tanks wired to the clear well 
pump starter circuit; and an electrode- 





When you need special information 





WHAT A HYDRANT 
THIS MATHEWS IS! 


A Matuews HyprantT is no ordinary hy- 


drant .. . it has been preferred all over the 


world for more than 75 years. There’s the 
shield operating nut of malleable iron, cap- 
ping the bronze revolving nut, and protecting 
it against damage. This shield serves another 
purpose . . . it excludes rain, snow, dirt . i 
assures free, quick operation always. There’s 
the stuffing-box plate, cast integral with the 


head, keeping the stem threads corro- 
sion- and sand-free. There’s the feature 
of oiling from the outside; nozzles that 
raise and lower; head that rotates a full 
circle; low-placed orifice that drains out all 
the water; main valve opening against, _ 
closing with, water pressure. And there’s 


the famous barrel . . . containing all the 


working parts including the seat; if it gets 
damaged you simply draw it out and insert 
a spare... no loss of time... no imperiling 
of the community . . . no breaking of the 
pavement .. . no excavating. No hydrant 
compares with a modern Mathews in sim- 
plicity, ruggedness, dependability. No won- 
der there are some 400,000 in use today. 
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type switch in the settling tank, wired 
to the river and well pump starter cir- 
cuit. 2 
With all equipment idle, when water 
in the storage tank falls below the bot- 
tom setting of the float switch, this 
starts the clear well pump and flow 
of chlorine to the clear well. As the 
clear well water level falls, water Passes 
through the filters from the settling 
tank; and fall of level here below the 
bottom electrode starts the intake pump, 
and at the same time the chemical feed- 
ers are started by means of a relay. 
When the storage tank has filled to the 
top setting of the float switch, the clear 
well pump stops and the chlorine flow 
is changed to the settling tank. Flow 
from the settling tank through the fil- 
ters to the clear well continues until! 
all three are at the level of the top 
electrode setting in the settling tank, 
when the intake pump stops. 

All the control boxes are mounted on 
a panel board located in the filter plant, 
which also contains meters and switches 
as shown in the accompanying illustra- 
tion.4% 


Residual Chlorine 
Recorders in Chicago 


At Chicago’s South District filtration 
plant two risidual chlorine recorders 
are in use, one having its electrode lo- 
cated near the outlet of the filtered 
water reservoir and measuring the re- 
sidual chlorine in the water as it leaves 
the plant. The other has its electrode 
connected to one of the mixing basins, 
and as soon as they can be obtained, 
3 more will be placed on mixing basins 
to record residual chlorine immediately 
after chlorine application. Two other 
machines will record the residual in the 
filtered water header and 2 others in 
the main filtered water reservoirs.F2! 


Softening 
At Alliance, O. 


In connection with a comprehensive 
improvement program, Alliance is in- 
stalling a softening plant, contract for 
which was let in January 1946 for 
$192,962. Operation will be on a split 
treatment basis; 75% of the raw water 
will be over-treated with lime to re- 
move most of the magnesium hydroxide, 
settled, and the effluent mixed with 25% 
raw water and stabilized and settled. 
Part of this will be passed through 8 
rapid sand filters, and part through 
greensand zeolite filters, the relative 
amounts being such that a mixture of 
the two will contain approximately 85 
ppm hardness. It is expected to obtain 
the salt for the regeneration of the zeo- 
lite from a brine well which will be 
drilled near the chemical building. All 
available information points to the fact 
that an adequate supply of brine, con- 
taining about 0.5 of a pound of salt 
per gallon, will be reached at a depth 
of 600 feet. This brine will be pumped 
to the chemical building, iron and bari- 
um removed, and then filtered. Provi-. 
sion will also be made for the delivery 
of salt by truck.?!9 
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Builders Waterworks Equipment constitutes 

her a distinguished ‘‘family.” Lae y 

the One of the many notable waterworks with ——-— | | wy 
Builders Equipment is this modern filtration . 
plant designed by Hoover & Montgomery, 


trict of Southern California. Specification of 
Builders Instruments for this and others of 
for America’s foremost waterworks reflects the 


ee. yo . 
Engineers, for the Metropolitan Water Dis- ce om a — i; | A 
‘ | 


for high regard of leading engineers for Builders 
accuracy and reliability. 4” Efimene Controllers, Filter Pipe Gallery. 


re- 3 BUILDERS Water and Sewage Equipment 
o/ Venturi Tubes * Flow Nozzles * Flo-Watch « 
Type M Register-Indicator-Recorder * Filter Con- 
8 trollers © Wash Water Controllers ¢ Filter Gauges 
gh * Chronoflo Telemeter—proportional dry or liquid 
: control ¢ Propeloflo Meter * Flo-Gage * Toledo 
Chronoflo-Conveyor Scale * Manometers. 


85 For descriptive bulletins, address Builders- 
Providence, Inc., (Division of Builders Iron 
be Foundry), 16 Codding Street, Providence 1, 
\ll Rhode Island. 
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Grouting Leaks 
in a Dam Foundation 


Watertown, N. Y., takes its supply 
from Black River, at a point where a 
large island divides it into two branch- 
es. Two dams constructed across one of 
these branches form a settling basin 
of 60 mg capacity. Alum is fed to the 
river water entering this basin through 
a 42” sluice gate in the upper dam. 
The basin is normally emptied and 
cleaned once in three years, using a 
5 mg pump for eight or ten hours. But 
in April, 1945, when an effort was 
made to empty the basin, water leaked 
under the upper dam through crevices 


in the limestone river bed at such a 
rate that it was impossible to keep it 
empty. A contractor undertook to fill 
the cracks, and two rows of holes were 
drilled 3 ft. deep in rock below the 
dam, one row paralleling and 1 ft. 
from the bottom of the dam, the other 
3 ft. from it, spaced 5 ft. apart in the 
row. In each hole a length of 1%” 
pipe was placed vertically and calked 
with lead. A sand-cement water mix- 
ture was forced into the pipes by use 
of a cement gun, but the air carried 
the material out of the crevices into the 
river and even made~new openings. A 
Koehring mud jack had just been re- 
ceived by the Dept. of Public Works 





“THAT'S A PUMP WORTH 
WAITING FOR” 


® Like thousands of others, you’ve prob- 
ably put a new water pump at the top of 
your must list of improvements. “Will I 
be able to get a Peerless?” you ask. The 
answer is sounding more cheerful every 
day. Yes, you will, in the not too distant 
future. The big Peerless back-log of or- 






VERTICAL & 
HORIZONTAL / 


eB 





The Peerless Line is Most Complete 


ders is being worked on 24 hours a day. 
The situation improves daily. But don’t 
wait to place your order until your need 
becomes desperate. Consult with the near- 
est Peerless Distributor now and get your 
order on file. We'll do everything within 
our power to deliver your needed pump 
as soon as we can. Certain types of Peer- 
less Pumps can be delivered sooner than 
other models—so check with Peerless now. 


Deep Well Turbine Pumps 
Vertical Types 
Oil or Water Lubricated 
Capacities: 15 to 30,000 g.p.m. 


Horizontal Centrifugal Pumps 
For General Service 
Solid, Volute, and Split-Case Types 
Capacities: 2 to 70,000 g.p.m. 
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for raising sunken sidewalk slabs, and 
by use of this a mixture of equal parts 
of sand, sandy loam and cement was 
pumped into the pipes. This filled the 
crevices until a pressure of 100 to 120 
Ib. could be applied. Usually 2 to 3 
cu. ft. of the mixture to a pipe suf- 
ficed, but in a few cases when no pres- 
sure was built up, this amount was al- 
lowed to set for three days when fur- 
ther pumping successfully plugged the 
hole. It seems reasonably certain that 
all leaks have been stopped. ¥?? 


Soil Studies for 
San Jacinto Dam 


In preparing to design a dam 9,000 
ft. long, of which 7,700 will be enm- 
bankment and 1300 ft. spillway, the 
foundation was investigated. Identifica- 
tion cores 234 in. in diameter were 
taken to an elevation of — 160 (ground 
surface averaged about + 20) along 
the center line and 1,000 ft. up stream 
and down stream. Then 6” cores were 
secured from selected elevations for con- 
solidometer tests. Five open pits were 
put down to a depth of 18 to 20 ft. 
to investigate the topsoil, samples being 
secured for making permeability, den- 
sity and grading tests. Permeability 
tests were taken on samples secured in 
both vertical and horizontal directions. 
Then coring was started to secure un- 
confined compression test samples, 24 
in. holes being located at intervals of 
200 ft. along the center line of the 
dam; these tests being made to de- 
termine approximately the cohesive 
strength of the clay strata, the location 
of the clay, and a detailed foundation 
profile. When the open pits were dug, 
large undisturbed samples were secured 
from the top of the clay strata for 
erosion studies. 


Free Eels for 
Water Consumers 


At Kittery, Maine, for some years 
eels have been found in house service 
corporations and in screens of large 
meters and chlorinating machines. These 
eels were blind, and apparently old resi- 
dents of the mains. But in 1945 many 
that were not blind were found and it 
was discovered that new ones were get- 
ting through the screens at the intake. 
It was decided to place strainers in the 
two 12” supply mains near town where 
the strainers could be cleaned about once 
a week. Each 12” line was bifurcated 
for a few feet and a strainer was placed 
on each branch. These strainers remove 
debris besides eels. especially during 
the fall turnover. Eels removed in clean- 
ing the strainers are given to residents 
for food. 

The strainers installed are multi-duct 
manufactured by Blackburn-Smith, each 
containing 3 baskets, 2 of which are 
in operation at all times; each basket 
being 12” x 12” and containing 3/16 
in. circular openings, the total area of 
which in each basket is about 1% times 
the area of the 12” pipe. While one 
basket is being cleaned the other two 
remain in service. A pressure gauge is 
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placed on each side of each strainer, 
and if the drop pressure through the 
strainer is 2 lb. or more, the strainer 
js cleaned. ¥5 


Joint Operation of 
Water and Electric Utilities 


In Kalamazoo, Mich., the city oper- 
ates both the electric and the water 
utility. The City Manager has reporting 
directly to him a water works super- 
intendent, lighting plant superintendent, 
utilities accounts supervisor, and a con- 
struction superintendent who supervises 
construction in both utilities. About 
half the permanent employees work at 
one time or another for both utilities 
and each turns in a daily report which 
shows the distribution of his time be 
tween the two. Both electric and water 
meters are read by the same men. The 
trouble crew uses a truck supplied with 
facilities for emergency work for both 
utilities, including a detail map of both 
distribution systems, spare water and 
electric meters, etc., and the men are 
competent to handle both water and 
electric repairs.4* 


Electric Cutting 
Of a Cast-lron Pipe 


The Akron, Ohio, water bureau 
found it necessary to repair a 36” 
cast-iron pipe which was found to have 
a crack 3 ft. long in the bottom, in- 
cluding the bell. The pipe was laid in 
rock and the broken bell directly under 
a gate house wall, which made the re- 
pair difficult. The method employed 
was to cut the pipe with an electric 
torch. First a hole was burned through 
the pipe at the end of the crack to pre- 
vent it from extending during the cut- 
ting. A circumferential cut was made 
in two passes with two cutters working 
continuously diametrically opposite each 
other. Then a longitudinal cut was made 
on the top of the pipe diametrically 
opposite the crack, and the two halves 
removed. The cut averaged % in. in 
width. Two truck-mounted generators 
with automatic voltage regulators were 
used to supply the current for the cut- 
ting torches. Ii cutting the pipe, 300 
amp. were used. This was increased to 
350 amp. when cutting the bell. About 
31 Ib. of ‘‘Fleetweld,”” 3/16-in. No. 5 
coated rod were used for the 14 lin. 
ft. of cutting. Cutting was started at 
11:30 P.M. and completed at 2:00 
A.M., and the new length of pipe in- 
serted and water passing through by 
6:30 A.M.A‘4 


The 1946 Drinking 
Water Standards 


Heretofore, drinking water standards 
adopted by the U.S.P.H.S. have been 
designed to apply specifically to those 
water supplies used by carriers subject 
to interstate quarantine regulations. The 
1946 revision of the 1942 standards 
contemplates a standard for water qual- 
ity generally acceptable and applicable 
to all public water supplies in the 
United States; although no inference 
is meant that the authority of the 
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MULTIPLY MANPOWER WITH A 
GREENLEE PUSHER 


UNDERGROUND INSTALLATIONS MADE EASILY 


Here’s a mighty good way to do more work with less manpower . . . 
push pipe ander streets, walks, lawns, railroads with a GREENLEE 
Hydraulic Pipe Pusher. 


Easily operated by one or two men... fast. . . eliminates extensive 
trenching, tearing-up, back-filling, re-paving. Users report fast com- 
pletion of underground piping jobs by two men and a GREENLEE 
where six or more men would be needed with old “trenching” pipe 
laying methods. 


Cut your costs . . . do the job better, faster . . . save inconvenience 
to yourself and property owners . . . and most important, make avail- 
able manpower go further! Investigate the GREENLEE Hydraulic Pipe 
Pusher which often pays for itself on the first few jobs used! 


GREENLEE 


FOR THE CRAFTSMAN 


Get complete information now on 
GREENLEE Hydraulic Pipe Pushers. Write Greenlee Tool Co., 2044 Columbia Avenue, Rockford, il. 
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tration Plant. By E. H. Greenwald and 21. Partial Treatment at Chicago Requires 6. Membranous Mastic Waterproofing. 
H. E. Davis. Pp. 348- 354. Meticulous Care. Pp. 232-233. By L. E. Hunter. P. 27. 
MAINTENANCE 
* 
REPAIRS 
| PAINTING 
WELDING 
ha CLEANING OF 
D 
His i WATER TANKS 
aN All work guaranteed by performance bonds 
) ; 
InN | Inspections and estimates upon request 
\' 
| AL \) CHICAGO TANK & BRIDGE CO. 
: 618 EMPIRE BUILDING, ROCKFORD, ILLINOIS 

G P | Phone Main 5603 

orman-Rupp pumps represent years 0 = 














specialized engineering study of contractor's 
pumping problems. They will pump as much, 
or more, water for more continuous hours 
without a stop and at less maintenance cost 
than any other pump on the market. A reliable 
pump for every purpose. 


Your nearest Gorman-Rupp Distributor will be 
glad to put one of these pumps on your next 
job and let it talk for itself. Write for further 


GORMAN-RUPP COMPANY 


MANSFIELD > an? & 





Write today 
of water plants now using Ferri-Floc. 


Tennessee Corporation 


ATLANTA, GEORGIA 
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HIGHEST EFFICIENCY 
Layne Vertical Turbine Pumps are 
now available in sizes to produce 
from 40 to 16,000 gallons of water 
per minute. Their high efficiency 
saves hundreds of dollars on power 
cost per year. ~ 


LAYNE 
AFFILIATED COMPANIES 


Layne-Arkansas Co., Stuttgart, Ark. 
* Layne-Atlantic Co., Norfolk, Va. 
* Layne-Central Co, Memphis, 
Tenn. « Layne-Northern Co., Mish- 
awaka, Ind. « Layne-Louisiana Co., 
Lake Charles, La. *« Louisiana Well 
Co., Monroe, La. * Layne-New York 
Co., New York City and Pittsburgh, 
Pa. *« Layne-Northwest Co., Mil- 
waukee, Wis. *« Layne-Ohio Co., 
Columbus, Ohio *« Layne-Texas Co., 
Houston and Dallas, Texas « Layne- 
Western Co., Kansas City, Mo., 
Chicago, Ill, and Omaha, Neb. x 
Layne-Western Co., of Minnesota, 
Minneapolis, Minn. « International 
Water Supply, Ltd., London, On- 
tario, Canada *« Layne - Hispano 
Americana, S. A., Mexico, D. F. 
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HAVE LAYNE 


WELL WATER SYSTEMS 


Quality that gives supreme satisfaction was the ultimate deciding factor with 
thousands of cities that now own Layne Well Water Systems. These cities—and 
they range from the Nation's largest to those of only a few inhabitants—were 
careful to place known performance before idle claims. In buying Layne Well 
Water Systems they obtained the very best that skill and experience could create. 


Layne Well Water Systems have long been 
first choice by big and little cities everywhere 
—first choice for highest efficiency, lowest cost 
operation and unparalleled long life. In a like 
manner, thousands of industries;—processing 
plants, factories, railroads, oil refineries, ice 
plants and irrigation projects also buy and use 
Layne Well Water Systems. 


Each Layne Well Water System is built to 
fulfill a specific need—and built to produce 
the utmost amount of water under any and all 
conditions. For illustrated literature, address 
Layne & Bowler, Inc., General Offices, Memphis 
8, Tenn. 





WELL WATER SYSTEMS 
«+x«+x%«+* VERTICAL TURBINE PUMPS 
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Using Fleisher methyl purple. 


More Reliable and Easier 
Laboratory Control 

Methyl-purple indicator, in alkaline 
solutions exhibits an emerald green 
color and in acid solutions a purple 
color. An intermediate steel-gray tint 
provides a clear warning of the ap- 
proaching end-point. Color changes are 
very sharp and distinct and of such con- 
trast as to make perception definite and 
indisputable. They take place over a 
narrow end-point, and when approach- 
ing the end-point of carbonate titration, 
a single drop of 0.05N acid effects a 
change from green to gray, and another 
drop produces the purple end-point. 
Two drops of indicator per 100 ml. are 
sufficient for a titration. For purposes of 
testing this new product, samples may 
be obtained from the manufacturer. 
Write Fleisher Chemical Co., Benjamin 
Franklin Station, Washington 4, D. C. 





The Jeep Wears the Ruptured Duck 
Too 

Just as it performed countless tasks 
well and faithfully for our and our 
Allies’ armies, during the war, the Jeep 
is now taking an important place in 
peacetime public works construction and 
maintenance. It is able to do its share 
as a bulldozer; with snow-fighting 
equipment; as a light air compressor 
carrier; as a highway, water, sewer or 
street department light truck; to furnish 
power for numberless other construction 
tools; and for all of the plus services it 
delivered for the Army. 

Willys-Overland Motors, Inc., Toledo 
1, Ohio, has already prepared some ex- 
cellent illustrated material showing some 


of the various uses to which the Jeep 
can be put by our county and city high- 
way, street, water and sewage depart- 
ments. More will doubtless be forthcom- 
ing soon. Write William Howlett, Di- 
rector of Public Relations for the com- 
pany at the above address and ask to be 
sent the material now available on the 
many peacetime uses of the Jeep. 





Acid-Resistant Pipe Linings and 
Tank Coatings 

The Lithgow Corp., 333 West 40th 
Place, Chicago, Ill., makes Lithcote, 
which is a baked-on phenol formalde- 
hyde synthetic resin coating. It provides 
exceptional protective qualities for metals 
and eliminates slime and corrosion in 
white water lines. It has been tested up 
to 50 months for resistance to acetic, 
chromic, hydrochloric, nitric, tannic and 
many other acids. It can be applied to 
pipes, tanks, blowers, flow boxes, pumps, 
and numerous other parts. It could be 
used in some of the treatment projects 
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This is the new Gar Wood “bucket loader,” 
which is a new type of enclosed refuse col- 
lector. Body sizes 6% or 82 cu. yds., with 
hoist for dumping. Has water tight tail gate. 
Write Gar Wood Industries, Detroit, Mich. 


mation on flow rates so that efficient 
operation may be maintained throughout 
the complete cycle. The Flo-Gage can be 
used to assure an adequate supply and 
economical consumption of steam or air 





Two construction uses of the versatile Jeep. 


for industrial wastes, described else- 
where in this issue. This company also 
makes Cotoid, also a synthetic resin base 
coating, which can be sprayed or paint- 
ed on and is acid and alkali, salt and oil 
resistant. 





New Builders-Providence 
“Flo-Gage” 

Flo-Gage, a simple, inexpensive flow 
indicator, has just been announced by 
Builders-Providence, Inc. (Division of 
Builders Iron Foundry), 16 Codding 
Street, Providence, R. I. This midget 
differential meter indicates the rate of 
flow of liquids and gases through lines 
containing orifices, Venturi Tubes and 
insert nozzles as differential producers 
and also indicates liquid level and pres- 
sure differences. It is said to be par- 
ticularly useful as an operating guide 
in manually adjusting valve positions at 
the start of a cycle of operations as 
well as in providing continuous infor- 





in agitating the contents in vats, tanks, 
dryers, kilns or ovens; of water in back- 
washing water filters and softeners; of 
cooling water for condensers, tanks, 
process equipment or machines; of cool- 
ing oil for electrical equipment; of oil 
and gas in absorption plants; of fuel 





Builders-Providence Flo-Gage. 
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gas or fuel oil to burners; of air to fer- 
mentation vessels; of dry or liquid 
chemicals being fed to a main flow by 
chemical feeders; etc. These are but a 
few of many applications where the es- 
sential information can be obtained by 
the Flo-Gage. 

It requires very little space, no mer- 
cury or auxiliary power, . .. has no 
stufing box, requires a minimum of 
maintenance, . . . can measure gallons 
per minute, cubic feet per hour, etc., 
and indicates rate of flow within 2% of 
full scale. The gauge mechanism is en- 
closed in a heavy semi-steel chamber 
having a thick prestressed glass window 
designed for an operating pressure of 
500 p.s.i. Illustrated Bulletin 360 is 
available from the manufacturer upon 
request. 





10” Universal Slide Rule in Plastic 

Precision in plastic now becomes a 
reality with the 10” universal slide rule 
now ready for production by The Fred- 
erick Post Company, Chicago, I[Il. Plas- 
Ten is the name given this snow-white 
professional grade instrument with 
razor-sharp, easy-to-read graduations. 
Its precision, smoothness of operation, 
quick easy adjustment make it easy and 
accurate to use. An added touch is a 
genuine heavy leather case. Only a lim- 
ited number of the Plas-Ten are avail- 
able but increasing production is antici- 
pated. 





Jet Pump Booster 

This is primarily for fire-fighting in 
smaller communities, as it permits the 
use of water inaccessible to ordinary 
suction pumps. With its use, water can 
be raised from 50 feet or more down. 
It weighs only 18 pounds and uses 2%4- 
inch standard hose connections. We have 
a hunch it could be very valuable to 
water, sewer and highway departments. 
A 4-page folder gives a lot of data. 
Write Jet Pump Division, Derbyshire 
Machine & Tool Co., Philadelphia 44, 
Pa. 





Honor Rolls 

One can’t help but get some good 
ideas on honor rolls, plaques, etc., from 
a recent folder put out by the American 
Flag & Banner Co., 127 North Dear- 
born St., Chicago, Ill. This folder is 
very well illustrated in several colors. It 
will be sent on request. 





Better Landing Strip Identification 

The pilot approaching a busy airport 
needs unmistakable guidance as to what 
runway to land on and in which di- 
rection to come in. Lack of clear sig- 
nals may spell disaster. Illumination 
engineers at the Westinghouse Lighting 
Division, (1216 West 58th St., Cleve- 
land, O.) have supplied the answer 
with a unique “traffic light’ that em- 
ploys a large X and———» outlined in 
bright colors at the end of each run- 
way. The cross, of which each diagonal 
is 90 feet long, is outlined in neon 
lamps. The arrow, 100 feet long from 


end to point and 35 feet across the 
head, is made of zeon (green) lamps. 
When a landing is to be made at night, 
all the red crosses are set to flashing 
while the green arrow at the landing 
end of the strip in use is lighted. 





New Pioneer Hydraulic Conveyor 
Truck 

A new hydraulic cradle truck for 
portable conveyors has been developed 
and introduced by Pioneer Engineering 
Works, Minneapolis, Minnesota. The 
first of its type developed for use in 
the pit, mine, and quarry industries, 
this new truck can be raised or lowered 
quickly by one man at the lever of a 





The Pioneer Conveyor. 


simple hydraulic pump actuated by vir- 
tually “fingertip” control. Full details 
can be had from Pioneer Engineering 
Works, 1515 Central Avenue, Minne- 
apolis 13, Minnesota. 











CALCIUM CHLORIDE CONSOLIDATION 


The Right Beginning for Better Roads! 


Consolidation of road surfaces is the begin- 
ning of road improvement. 


Secondary roads that meet requirements 
at lowest cost, can be built by local labor, 
of local soil materials, consolidated with 
calcium chloride. : 


Calcium consolidated roads will carry 





heavy traffic for long periods of time and 
provide the best bases for paving when 
traffic demands require it. 


Thousands of miles of secondary roads 
are built of materials that need only cal- 
cium chloride to consolidate them and 
keep them dustless. Such roads are ideal 
for future Federal Aid programs for low 
cost secondary roads, 


Send for our booklet—‘Surface Consol- 
idation and Maintenance.” 


CALCIUM CHLORIDE ASSOCIATION 


4145 Penobscot Building * 




















Detroit 26, Michigan 
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ALBRIGHT & FRIEL, Inc. CHAS. W. COLE & SON HOWARD R. GREEN CO. | 
Consulting Engineers rary Engineers Consulting Engineers 
WEsR, FE ACe oe OUST AL Wars Ovasten,” ter Supply, W iy. Water Treatment. DESIGN AND SUPERVISION OF , 
CINERATORS & POWER PLANTS and aSupervision Waier Works and ‘Trea seein 
CITY PLANNING REPORTS Chas. W. Cole, Sr. Chas. W. Cole, Jr. and Sewage Digpocsl__avestigntions  - 
VALUATIONS LABORATORY a + es 6 oii, J,, Moirinin ceitiiiidga taal Sa tains ¢ 
a ever B+» jar Rap owa 
1620 Locust Street Philadeiphia 2 220 W. LaSalle South Bend, tnd. Establiched 1913 
Charies B. Burdick Louis R. Howson 
Donald H. Maxwell A. W. DOW, Inc. HILL AND HILL 
ALVORD, BURDICK & HOWSON Chemical Engineers ENGINEERS 
Engineers Consulting Paving Engineers Sewage and Waste Disposal, 
Water nwics Water Purification, Mem. Am. Insti. Ch. Engrs. Water Supply and Filtration, P 
a a ys B- Asphalt, Bitumens, Tars, Waterproofing, Dams, Reservoirs, Tunnels, 
raitinge, Appr Paving, Engineering, Materials Airpert and Topographic Surveys ’ 
Civic Opera Building Chicago 001 Second Avenue New York Home Office: 24 E. Main St., North East, Pa. 
BANISTER ENGINEERING CO. GANNETT FLEMING CORDDRY WM, S. LOZIER, INC. 
Consulting Engineers & CARPENTER, INC. Consulting Engineers 
POWER PLANTS, WATERWORKS, CITY Engineers Wm. 8S. Lozier Cc. E. Elmendor 
PLANNING, RURAL ELECTRIFICATION, Water Works, Sewage, Industrial Wastes & A. B. Squire 
SANITATION, WASTE PROBLEMS, Garba age Disposal Sewerage, Sewage Disposal, Water 
AIRPORTS, STREET IMPROVEMENTS Airports, Bridges & Flood Control Supply, Water Purification, Refuse 
Town . Appraisals, Investigations Disposal ' 
490 No. Snelling Ave. 
St. Paul 4, Minn. Harrisburg, Pa. New York, N. Y. 10 Gibbs Street Rochester, N. y. z 
y 
BLACK &. VEATCH WILLIAM A. GOFF METCALF & EDDY 
snares draet > meen —. Supply. Consulting Engineer Engineers 
ne Private and Municipal Engineering Water, Se Draina Refuse and 
Special vestigations: , Sewage, ge, 
yt Sewerage, Sewage Disposal Industrial Wastes Problems 
Water Supply and — 
F. z Veatch, J. F. Brown Design, Supervision, ode Reports Laboratory , ; 
ji ¥ Statier Bulldi Boston 16 
4708 Broadway Kansas City, Missouri Broad St. Station Bidg Philadeiphis er Building ; oston 
BOGERT-CHILDS J. W. GOODWIN MALCOLM PIRNIE 
ENGINEERING ASSOCIATES ENGINEERING CO. Engi 
Consulting Engineers Municipal and Consulting Engineers — 
— o Boeck poe RS ‘7: = Design and Construction Supervision Water Supply, Treatment, Sewerage 
Zohn | M, upply. aid Robert J. dentcearthy Air Pore. aunt Ga a Reports, ‘eo Estimates, 
Purifica Sewerage Sewag Supervisien Operation, 
and Sew:  Freatment, Flo. Flood od Control and Gas a . BR vements. Valuation and Rates a 
Planning—In 
of he a oe Birmingham, Alabama 25 W. 48 St. New York. N. Y. 
BUCK, SEIFERT AND JOST GREELEY AND HANSEN RUSSELL & AXON 
Consulting Engineers Engineers Geo. 8. Russell—John C. Pritchard 
(FORMERLY NICHOLAS 8. HILL ASSOCIATES) . ia Joe Williamson, Jr—F. E. Wenger 
Water Supply Sewage Disposal Water Supply, Water Purification Consulting Engineers, Inc. 
ulic Developments Sewerage, Sewage Treatment 
acRepory inv Investigati \ egy th Flood Control, Drainage, Refuse Disposal “ar = re ie 
Managernent. "Chem! + = Bh 220 S. State Street, Chicago 4 Power Plants 
112 East 19th St. New York City 180 Broadway, New York 7 6625 Delmar Bivd. University City 5, Mo. 
HAROLD G. BURRILL MICHAEL BAKER, JR. 
AND ASSOCIATES : 
Lewis L. GWIN H. STUART SMITH The Baker Engineers 
Engineers CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 
Water Supply and_ Purification Airport Design « Sewage Disposal Systems « Water Works Design & Operation 
Electric Power and gesting Plants Consulting Services * Surveys and Maps 
rand industrial Plant Desien HOME OFFICE — ROCHESTER, PA. 
Altoona, Pa. Baltimore, Md. Jackson—Omaha—Philadelphia—P ittsburgh—H arrisburg—Atlanta—Anchorage, Alaska 
$' 
JAMES M. CAIRD ROBERT AND COMPANY 
Ch Assoc. oe ae A ; INCOR PORATED 
eggs metertorogiet otrchitects and Ongineers 
Water Analysts and Tests of Filter 
Plants WASHINGTON ATLANTA NEW YORK : 
Office and Laboratory 
Guanes wane ei os of oa & WATER SUPPLY © SEWAGE DISPOSAL ¢ INCINERATORS © POWER PLANTS 
THE CHESTER ENGINEERS Enroll in a Refresher Course in 
AMPBE: 
a MUNICIPAL PUBLIC WORKS ADMINISTRATION 
Sewerage and This course given by correspondence is designed to acquaint public works directors and city S$ 
Developments and oe engineers with the organization and management of their departments. Personnel, planning, 
Investigations = pe quip t, it, records, reports, and public relations are emphasized. 
210 E. Park Way at Sandusky INSTITUTE FOR TRAINING IN MUNICIPAL ADMINISTRATION 
Pittsburgh 12, Pa. 1313 EAST 60th STREET, CHICAGO, 37 _— 
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J. E. SIRRINE & COMPANY 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposa) 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





FOSTER D. SNELL, Inc. 


emists and 
engineers ha laboratories = 
Physical males rendering 
Every Form of Chemical Service 
Disposal of sanitary and industria] 
waste. Water supply and purification 
Consultation 


905 Washington St. Brookiyn, N. Y. 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 
Airports-Drainage 
Electric Power—Waterworks 


Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Bullding Muscatine, lta. 





ALDEN E. STILSON & ASSOCIATES 
Limited 


Consulting Engineers 


Water Supply, Sewerage, Waste Disposal, 
Mechanical, Structural 





Surveys, Reports, Appraisals 
630 East Broad St. Columbus 15, Ohio 





HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


il Park Place New York City 











PUMPS + HOISTS + LIGHT PLANTS 


SIMPLE 
DEPENDABLE 
RUGGED 


* 
Save Money 
Save Time 


STERLING MACHINERY CORP. 











405 SOUTHWEST BLVD., KANSAS CITY 10, MO. 








STREET, SEWER AND WATER 
CASTINGS 


from wear-resisting 
tallied iron in various 
styles, sizes and weights. 
MANHOLE COVERS 
WATER METER 
COVERS, 
ADJUSTABLE 
CURB INLETS 
GUTTER CROSSING PLATES 
VALVE AND LAMPHOLE COVERS 


Write for Catalog and Prices 
SOUTH BEND FOUNDRY CoO. 


Gray Iron and Semi-Steel Castings 
SOUTH BEND, INDIANA 















American Public Health Association 


The 74th annual meeting of the 
American Public Health Ass’n., will be 
held in Cleveland, O., the week of Nov. 
11, Dr. Harold J. Knapp, Commission- 
er of Health, Cleveland, O., is local 
chairman. Dr. R. M. Atwater, is secre- 
tary of the APHA, with offices at 1790 
Broadway, N. Y. 19, N. Y. 


NYSSWA 


The New York State Sewage Works 
Association will hold its Spring Meet- 
ing at Hotel Hamilton (formerly Hotel 
Martin) in Utica, N. Y., May 24-25, 
1946. 





Training Schools and Research 


A practical training program in road 
building equipment has been established 
by the Heil Co., Milwaukee, Wisc., in 
cooperation with the Milwaukee School 
of Engineering. Trainees attend classes 
for five 8-hr. days and two evenings 
each week for 6 weeks. Six instructors 
furnished by the school conduct morn- 
ing sessions in basic engineering theory 
and eighteen Heil Co. department heads 
teach practical application in the after- 
noon and evening periods. Field trips 
are made to study equipment on the job. 


A research project devoted to im- 
provement in manufacturing methods 
has been announced by International 
Harvester Co. Eight separate labora- 
tories will be operated at this research 
center, which will explore, analyze and 
test all specific manufacturing methods 
or procedures within their scope. Func- 
tioning in close relationship will be a 
methods improvement section. 

(Ed. Note: These are both excellent 
projects and the ideas they represent 
ought to be more widely adopted by 
industry and by municipalities. ) 





“Benefits From Metering” Contest 


The Rockwell Manufacturing Com- 
pany, Pittsburgh Equitable Meter Divi- 
sion, has announced two simultaneous 
contests designed to stimulate public 
thinking about the community benefits 
resulting from a program of metering 
all water services. A total of $2,000 in 
cash will be awarded with a first prize 
of $500 in each contest. Contest No. 1 re- 
quires the entrant to write the last line 
to a “jingle” about 100 per cent meter- 
ing. Contest No. 2 is of the essay type. 
The contestants are asked to write a 
paper of 2,000 words or less on the sub- 
ject “How a Community Is Benefited 
By Metering All Services.” 

Complete details, rules and regula- 
tions and entry coupons for both con- 
tests can be obtained from the company. 
The contests close on August 31, 1946. 





Electro Rust-Proofing Corporation 


Wallace & Tiernan Co., Inc., and The 
Dorr Company have recently purchased 
the interest of E. H. Ingle and have be- 
come joint owners of the Electro Rust- 
Proofing Corporation of Dayton, Ohio. 
Mr. Ingle continues as President and 
General Manager. The Electro Rust- 
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HYDRANTS 


and 
VALVES 


Expert workman- 
ship and highest 
quality materials 
make M&H prod- 
ucts a good in- 
vestment always. 
Many years of use 
in all sections 
of the country 
has proved 
their rugged- 
ness and de- 
pendability. 























M & H furnishes 


both regular type 
A.W.W.A. fire hy- 


drants and spe- 
cial Traffic Model 
(shown at left) 
designed to yield 
at the ground line 
under impact. 


M&H 
PRODUCTS 


Fire Hydrants 
Gate Valves 
Tapping Valves 
Special Castings 
Tapping Sleeves 
Check Valves 
Floor Stands 
Extension Stems 
Mud Valves 
Flap Valves 
Sludge Shoes 


Write for Catalog No. 34 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 
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ist Step Toward 
CLEANED SEWERS 


with your own forces and 
equipment— 


Get the new Stewart catalog 
describing fully the full 
STEWART line. A postcard 
will bring your copy at once, 
without obligation. 








W.H. STEWART 


P. O. BOX 767 SYRACUSE, N. Y. 


“Since 1901"’ 














WATER SUPPLY 
AND 
PURIFICATION 


A Second 





nil 











XY 


Edition 


WATER SUPPLY 
AND PURIFICATION 


By COL. W. A. HARDENBERGH 


Incorporating Valuable Lessons Learned 
in Military Sanitation 


WATER SUPPLY AND PURIFICATION covers clearly 
and concisely the principles involved in selecting the 
best source of water supply, estimating the probable 
quantity of water that can be obtained from a source, 
providing pipes and accessories for delivering water to 
the consumers, and determining the capacity of each 
part of a distribution system. The book also describes 
in detail the various methods of treating water so that 
it not only will be satisfactory from the stand-point of 





publie health but will be soft, clear, and palatable 
as well. 


475 pages, 5% x 8%, 148 illustrations 
Price $4.00 Postpaid 
Money back if not entirely satisfied 


PUBLIC WORKS 


310 £. 45th ST. NEW YORK 17, N. Y. 








Proofing Corporation specializes in the 
furnishing of equipment and engineer- 
ing services for the cathodic protection 
of tanks and submerged metal structures 
in the water works and sewage fields. 
The company, in its 10th year, has sev- 
eral thousand installations throughout 
the U.S. and Canada. The present or- 
ganization is retained and plans are be- 
ing completed for expansion of research 
and service departments. 





Free But Valuable 


Reinforcing Data—This 178-page 
book contains complete information on 
welded wire fabric for concrete rein- 
forcement, including its use in building 
construction, reinforced concrete pipe, 
highways, airport runways and aprons, 
and other places. Tables. Sent free on 
request by engineers and their assist- 
ants. Ask for a copy of “American 
Welded Wire Fabric for Concrete Rein- 
forcement’’; mention this item; write to 
O. E. Stauffer, American Steel & Wire 
Co., Rockefeller Bldg., Cleveland, Ohio. 





Surface Consolidation and Mainte- 
nance with Calcium Chloride. Bull. No. 
29, 1946, 58 pp., ill., Calcium Chlorid 
Ass’n., Detroit Mich. Free. 

This is another of the excellent tech- 


nical pamphlets issued by the above as- 


sociation. Essential portions include: 
Planning and preparation for surface 
consolidation; aggregates and binder 
soils; test procedure for controlled pro- 
portioning; recommendations on mix- 
ture design; “rule-of-thumb” methods; 
essentials in mixing and placing opera- 
tions; moisture; using calcium chloride; 
economics of maintenance and methods; 
using prestabilized material; other uses 
of stabilization; use of pycnometer for 
field gradation tests; and chart for de- 
termining binder material required. 


Highway Maintenance Equipment, 
including highway brooms, pressure 
distributors, tank car heaters, supply 
tanks and trailer distributors are de- 
scribed in a folder, WP 1245, by Little- 
ford Bros., Inc., 457 E. Pearl St., Cin- 
cinnati 2, Ohio. 


A new bulletin by Homelite Corp., 
Port Chester, N. Y., pictorially de- 
scribes gemnerators—all of them new 
models. These provide power for flood- 
lighting, operating drills or saws, pub- 
lic address systems, and are designed 
for standby service; 500 to 5,000 watt, 
ac or dc, 6 to 230-volt. 


Chevrolet Trucks are fully described 
in two recent folders. One covers the 
light pickup truck, 115-inch wheelbase ; 
the other, the heavy duty truck fur- 
nished with 134% or 160-inch wheel- 
base. 


The Huber News, Vol. 1, No. J, 
began with the March, 1946, issue. It is 
“by and for the Huber organization” 
and Pete Howison is editor. 
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Personal News 


(More on page 82) 





— 


Arnold G. Brown, manager of the 
pump division, Fairbanks, Morse & Co., 
Chicago, has been elected president and 
Joe Downs, of A. D. Cook, Inc., Law- 
renceburg, Ind., vice-president of the 
National Ass’n of Vertical Turbine 
Pump Mfrs. 


R. J. Nymberg has been made sales 
manager of the hoist and body division 





R. J. Nymberg 


of Gar Wood Industries, Inc., Detroit, 
Mich. He has been with Gar Wood 
since 1921. 


F. B. Hornibrook, a nationally known 
authority on concrete, has been appoint- 
ed assistant. director of research of the 
Master Builders Co., Cleveland, O. He 
was formerly with the National Bureau 
of Standards. 


R. F. Orth has been appointed staff 
manager of the Transite Pipe Section 
of Johns-Manville Corp. He has been 
with that firm since 1924, following 
graduation from Texas A & M College 
the preceding year. 


G. Webber Knight has been made 
manager of the Washington office of the 
Pennsylvania Salt Co. 


John Avery has been elected presi- 
dent and general manager of Roots- 
Connersville Blower Corp., Connersville, 
Ind., succeeding /. S. Tatman, who be- 
comes chairman of the Board of Direc- 
tors. 





Clay pipe used as a house sewer in 3100 
B.C.—5046 years ago. 
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Construction Materials 
and Equipment 


Air Compressors 


1. LeRoi Portable compressors in sizes 
from 60 to 500 cf.m., gasoline or Diesel 
powered on mountings to fit your special 
needs. Same manufacturer makes _ both 
compressor and engine. Complete bulletin. 
Write LeRoi Company, 1770 So. 68th St., 
Milwaukee 14, Wis. 

2. Jaeger air compressors, made in 
sizes 60 to 500 cu. ft.; trailer, truck, trac- 
tor and stationary mounted, gas, Diesel 
and electric # nage Catalog and data. The 
Jaeger Machine Co., 400 Dublin Av., Co- 
lumbus 16, O. 


Bins and Batching Plants 

11. Good illustrations and useful data 
on all types of Heltzel Highway Bins, for 
truck mixer charging, bulk cement plants, 
enclosed bucket elevators, belt conveyors, 
etc. Heltzel Steel Form & Iron Co., War- 
ren, 


Resurfacing Plants 

15. Portable Bituminous Mixers in 6 
to 14 ft. sizes for resurfacing and mainte- 
nance. Issued by The Jaeger Machine Co., 
400 Dublin Ave., Columbus 16, Ohio. 

16. Moto-paver is a new type self-con- 
tained travelling asphalt plant having a 
capacity of 100 to 120 tons per hour. A 
novel spreading and laying device per- 
mits quick change to various road widths 
and crown conditions and thicknesses. 
Write Hetherington & Berner, 729 Ken- 
tucky Ave., Indianapolis 7, Ind. for Bul- 
letin MP46 which gives full descriptions 
and specifications. 


Concrete, Early Strength 


38. 64-page manual tells how to speed 
concreting, to secure high early strength 
and greater workability at temperatures 
either below or above freezing. 60 photos, 
charts, graphs and tables. Calcium Chlo- 
-. ae.. Penobscot Building, Detroit 

, Mich. 


Concrete, More Durable 


50. How cement dispersion assures 
improved concrete with impressive econo- 
mies in ihitial construction costs and 
maintenance costs. Manual from The Mas- 
ter Builders Co., 7016 Euclid Ave., Cleve- 
land 3, Ohio. 


Drainage Products 


70. Standard corruguated pipe, perfor- 
ated pipe and MULTLPLATE sine and 
arches — for culverts, sewers, subdrains, 


‘Cattlepasses and other uses. 48-page book- 


» No. 12. Armco Drainage Products As- 
Sociation, Middletown, Ohio. 


Forms, Curb and Gutter 


78. Curb and Gutter and Sidewalk 
Forms, including battered face curb form 
Bony, for modern traffic conditions. 
Heltzel Steel Form & Iron Co., Warren, 
Q., will send booklets on request. 


Generators 


80. Two portable generators, one for 
AC and the other for current are de- 
scribed in new bulletin issued by Homelite 
Corp., Port Chester, N. Y. Commonly used 
for operating electrical equipment in 

lanes, tanks and trucks, or to charge 
tteries or to supplement batteries for 
Starting main engines, etc. 


Graders, Patrol 


98. The Austin-Western 99M Power 
Grader with its powerful all wheel drive 
dies difficult jobs with economy and 
efficiency; and does better work on grad- 
ing, ditching, scarifying, snow piouaiing. 


Kieaders’ Service 
Department 


These booklets are FREE but distribution is restricted 
to those actively engaged in engineering or con- 
struction. Use the coupon or write the manufacturer 
direct, mentioning PUBLIC WORKS 








loading, mixing, bulldozing, shoulder 
trenching and backsloping. Write for Bul- 
= 1946. Austin-Western Co., Aurora, 


Joints, Expansion 

_, 102. Para-Plastic hot-poured rubber 
joint sealing compounds and Asphalt, 
Fibre, Cork, Cork-Rubber, Sponge Rubber 
and Waterstop expansion joints are de- 
scribed and illustrated. Write Servicised 
Products Corporation, 6051 W. 65th St., 
Chicago 38, for a copy. 


Memorial Plaques 

106. Honor rolls, memorials, sculp- 
tured bas-reliefs, “plaques, tablets, name 
plates and letters of bronze are illustrated 
and described in folder sent on request to 
Architectural Bronze & Aluminum Coprp., 
2342 W. Belmont Ave., Chicago 18, Ill. 


Mud-Jack Method 

107. How the Mud-Jack Method for 
raising concrete curb, gutter, walls and 
streets solves problems of that kind quick- 
ly and economically without the usual cost 
of time-consuming reconstruction activi- 
ties—a new bulletin by Koehring Company, 
a West Concordia Ave., Milwaukee 10, 

Ss 


Paving Breakers 


110. Powerful self-contained gasoline 
hammers illustrated. Used as paving break- 
ers and spike drivers. Easily portable, eco- 
nomical. Write Syntron Co., Box 220, Homer 
City, Pa. 


Paving Materials, Bituminous 

111. New “Tarvia Manual” is packed 
with useful data on how to build and 
maintain roads with Tarvia. Each step is 
illustrated with excellent action pictures, 
64 pp. 103 illus. Write to The Barrett Div., 
40 Rector St., New York 6, N. Y. 


Pompe 

17. New brochure by Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 


plete line. Covers heavy duty and standard: 


duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 

119. “Carter Self-priming Centrifugal 
Pumps,” a new 12-page illustrated cata- 
log, gives detailed description of construc- 
tion, and includes complete information on 
for bulletin #4310. Address: Ralph B. Car- 
pump sizes, ratings and dimensions. Ask 
for bulletin #4310. Address: Ralph B. Car- 
ter Co., Hackensack, N. J. 


Road Building and Maintenance 
: 126. Two and Four Wheel Scrapers, 
Bulldozers, Tamping Rollers, Winches, 
Hoists and Repair Towers are subject of 
special bulletins issued by Gar Wood In- 
dustries, 7924 Riopelle St., Detroit 11, Mich. 
128. Two powerful Galion motor grad- 
ers designed to answer every requirement 
for more speed in road, airport, dam and 


Readers’ Service Dept., PUBLIC WORKS 
310 East 45th St., NEW YORK 17, WN. Y. 
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housing construction work are fully de- 
scribed in a folder illustrated with many 
action pictures. Issued by Galion Iron 
Works & Mfg. Co., Galion, Ohio. 

130. BG Maintainer, a powerful speedy, 
low-priced machine for light road mainte- 
nance. Write for folder, Huber Mfg. Co., 
Marion, Ohio. 


Rollers 

141. Three-Wheel and Tandem Rol- 
lers, 5 to 8-ton and 10 & 12 ton sizes: also 
variable weight tandem roller for new 
highway surfacing and old road condi- 
tioning. Huber Mfg. Co., Marion Ohio. 


Soil Stabilization 

150. “High-Service, Low Cost Roads” 
sets forth the principles and advantages 
of road surface stabilization with calcium 
chloride. Complete, interesting and well 
illustrated, 34 pages. Sent by Solvay Sales 
Corp., 40 Rector St., New York 6, N. Y. 

152. Complete information * dealing 
with Calcium Chloride Stabilized Roads. 
Contains many charts, tables and useful 
information. Write Columbia Chemical 
Div., Pittsburgh Plate Glass Co., Grant 
Bldg., Pittsburgh 19, Pa. - 

154. “Soil Stabilization with Tarvia’’ 
—An illustrated booklet describing the 
steps in the stabilization of roadway soil 
with Tarvia will be mailed on request by 
The Barrett Division, 40 Rector St., New 
York 6, N. Y. 


Spreader 


187. Mix-in Place Roadbuilders, Bitu- . 


minous Pavers, Concrete Bituminous Fin- 
ishers. Adjustable Spreaders, Forms, etc. 
—4 complete catalogs in one cover, issued 
by The Jaeger Machine Company, 400 
Dublin Ave., Columbus 16, Ohio. 


Surface Consolidation and Maintenance 

188. How sub-soils can be conditioned 
to resist softening and frost-action; how 
surfacing can be consolidated to provide 
smooth all-weather riding surfaces; how 
they can be maintained so as to prevent 
disintegration and gravel loss. Write the 
Calcium Chloride Association, Penobscot 
=e. Detroit 26, Mich., for Bulletin No. 


Tractors 

190. International Diesel Tractors are 
described and many uses mentioned in 48- 
page catalog. Write International Harves- 
1 is 180 North Michigan Ave., Chicago 


Maintenance Equipment 

290. “Blacktop Road Maintenance and 
Construction Equipment” — Asphalt and 
tar kettles, flue kettles, spray attach- 
ments, tool heaters, surface heaters, road 
brooms and rollers. This is modern and 
up-to-date equipment for blacktop airport 
and road construction and maintenance. 
Write for Catalog R. Littleford Bros., Inc., 
452 East Pearl St., Cincinnati 2, Ohio. 


Snow Fighting 


Snow Plows 

350. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 144 up 
to 8 tons capacity. Interchangeable with 
V Sno-Plow. Features, specifications and 
method of attaching. Carl H. Frink, Mfr., 
Clayton, 1000 Islands, N. Y. 


Ice Control 

. Ice Prevention on mpeere. 
Streets, and Airport Runways with Ster- 
ling “Auger Action” Rock Salt. An illus- 
trated bulletin issued by International Salt 
Co., Inc., Scranton, Pa. 
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e . 
Sanitary Engineering 
Air Release Valves 
357. Automatic Air Release Valves for 
water, sewage and industrial uses are 
and illustrated in new catalog 


ae 
Unlaa Bt a me Valve & Meter Co., 6750 
Upland Philadelphia 42, Pa. 


Analysis of Water 

360. “Methods of Anehezing Water for 
Municipal and Industrial is an ex- 
cellent 94 page booklet with many useful 
tables and formulas. Sent on request by 
Solvay Sales Corp., 40 Rector St., New 
York N. Y. 


, 


Activation and Aeration 

367. A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plants. Covers permeability data, with 
pore size and pressure loss 
curves. Also information on eats ions, 
with sketches and pictures, specifications, 
aa of cleaning and studies in perme- 
jag Ly y, 3 Be. illustrated. Sent on request 

mpany, Worcester 6, Mass. 


Bodies, Refuse 

375. Gar Wood special bodies for sani- 
tary refuse collection and for street sprink- 
ling are illustrated and described in a new 


aw issued by Gar Wood Industries.. 


1924 St., Detroit, Mich. 


Cleaning Sewers With Own Forces 

385. A 20-page booklet describes and 

pom ene a full line of sewer cleaning 
yeh oes Root Cutters, Buckets, 
es and Flushers. Write W. H. Stewart 

yo Mfr. since 1901), Jacksonville, 

Fla., or P. O. Box 767, Syracuse, N. Y. 

386. 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
culverts with its own forces using the up- 
to-date Flexible Sewer Rod equipment. 
Illustrates and describes all necessary 
a. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
Angeles 34, Calif. 

387. Literature illustratin ie how cities, 
towns and villages using O Champion 
Sewer Cleaners are doing a complete sewer 
cleaning job from street level. sizes 
of machines available in addition to full 
line of sewer rods and accessories. ed 
by Champion Co —. noes Sheffield 
Avenue, Hammond, Indian 


Corrosion Prevention, Water Tanks 


390. Tig ~~ Pqsveston of Steel 
Water Storage Tanks” the subject of 
an interesting, illustrated = issued 
o Electric Rust-Proofin g Dayton 
10, Ohio. Gives full description “ Rustop 
System of prevention. 


Corrosion Resistant Metal 

391. “Everdur Metal” is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for — ~ treatment | emerges, reservoir, 
and waterworks service. The erican 
Brass Company, 25 Broadway, New York. 


Diesel Engines 


ectric” ie piante 
gines from 4 to 2 WP. 


ro catalo atom daneribes “Diesel- 
and diesel en- 
ese are easily 


a aga d will produce gm 
cost gad power SKS Division ‘inte 

ENGINE WORKS, Division of Oil 
Well Sony & Company, Kansas City. 3, ~_ 

Diesel engin wn 

3%, HP. The 2 + stationary Diesel that 
is air-cooled. For full details on this revo- 
lutionary engine for municipal service 


write R. H. eppard Co., 150 Middle St., 
Hanover, Pa. 
394. “Blue Streak” engines for 425 


and 495 hp are described in Bulletin No. 
S 329; also Bulletins SA 341 and 342 for 
small and medium power service. Write 
Climax Engineering Co., 111 W. Monroe 
St., Chicago, Ill. 


Feeders, Chlorine, Ammonia and Chemical 


399. Feeders of all types including 
Hypochlorinators, Reagent Feeders, Dry 
Chemical Feeders, Chlorinators and Am- 
moniators for feeding all of the usual 
chemicals used in es practice— 
eT a by Wallace & Tiernan Co., 
Newark.1 J. 

400. For chiorinating water opens. 
sewage plants, swimming pools and 
ing practically any chemical,used in sani- 
tation treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is oar adjustable. 
Starts and stops automatically. Literature 
from % Proportioneers, Inc. %, 96 Codding 
St., Providence 1, I. 

401. Gravimetric Feeder, Loss -in- 
weight type, measures and feeds dry or 
liquid materials by weight. Mlustrated 
bulletin. Omega achine Co., Inc., 96 
Codding St., Providence 1, R. I. 


Filters, Sludge 


403. For bulletins on Vacuum Filters 
for dewatering primary, activated, digest- 
ed or chemical sludge, write The Conke’ 
Ye Lexington Ave., New York 17, 


Fire Hydrants 

405. Specificationsforstandard AWWA 
fire hydrants with helpful instructions for 
orde: , installi > epee a" pane 
and us ng. Issue ’ by M. alve 
Fittings Co., Anniston, Ng 


Flow Meters 


409. The primary devices for flow 
measurement—the orifice, the pitot tube, 
the venturi meter and others—and the 
application to them of the Simplex meter 
are described in a useful 24-page booklet 


(C42A). Simplex Valve and Meter Co., 
6750 Upland St., Philadelphia 42, Pa. 
Gas Engines 


411. For information on the use of 
Climax engines with sewage gas for de- 
veloping power around the sewage plant 
write Climax Engineering Co., 111 W 
Monroe St., Chicago, Il. 


Gas Holders 


412. A 16- e bulletin gives detailed 
information on A development of cor- 
rosion—and how to combat it—in gas 
holders. A copy will be mailed on request 
to The paces” ros. Gas Construction Com- 
pany, 5535 Vine St., Cincinnati 16, Ohio. 


Gates, Valves, Hydrants 

413. Gate, flap and check valves; floor 
stands and fittings. New catalog No. 34 
gives detail information with dimensions 
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for all types of new full line. M. & 4. 
Valve & Fittings Co., Anniston, Ala. 


Generating Sets, Diesel 
422. New booklet describes Sheppard 
Diesel Generating Sets that make low cost 
electricity from cheap fuel and give de. 
pendable service in the nets of any aver. 
age operator. Write R. Sheppard Co,, 
ddle St., Hanover, Ba 


Laboratory Equipment 

423. pH and Chlorine Control. A dis- 
cussion dt PH control and description of 
comparators, chlo and similar de- 
vices. An 80-page booklet, W. A. Taylor & 
Co., 7301 York Road, Baltimore 4, Md, 

425. “Replaces ‘old fashioned’ Methyl 
Orange Indicator” is sub-title of new folder 
on pH control by new Fleisher Meth ~ 
Purple a harp, clear and positive 
end points of green and purple insures 
more ao Be and quicker results. Issued 
by Fleisher Chemical Co., Benjamin Frank- 
lin Station, Washington 4, D. C. 


Manhole Covers and inlets 


429. Street, sewer and water castings 
in various styles, sizes and weights. Man- 
hole covers, water meter — nee 
curb inlets, gutter crossin g pi -valve 
and lamphole a * = F may etc. De- 
seri catalog issu South Bend 
Foundry Co., Lafayette "ie » and Indiana 
Ave., South "Bend 23, Ind. 


Meter Setting and Testing 

431. The most comets ete catalog we 
have seen on setting and testing equipment 
for water ee printed and 
illustrated a e booklet you should have 
a copy ¢ f. Ask Ford Meter Box Co., 
Waba Ind. 


Meters, Venturi 


432. New bulletin illustrates Builders 
Air Relay system for liquids containing 
suspended solids like sewage. Eliminates 
corrosion, clogged pipes, etc. “The Selec- 
tion of Main Line Meters,” a highly in- 
formative and _ useful sesentation, de- 
scribes forms of differential producers and 
ae j solves typical problems with the 

graphic charts. Write Builders- 
a onnee c., 9 Codding St., Providence 


, 


Meters, Water 


434. “Watchdog” water meters, made 
in standard capacities from 20 GPM up; 
oo or split case in household sizes. 
All —s interchangeable with present 
ness of same manufacturer. For bul- 
write Worthington-Gamon > a 

= -296 South St., Newark, N. 


Pipe, Cast Iron 


436. Handbook of Universal Cast Iron 
Pipe and Fittings, pocket size. 104 pages, 
illustrated, including 14 pages of useful 
reference ‘tables an ee nt by The 
Central Foundry Co., Fourth Ave., 
New York 16, New eg 


437. Cast iron pi x... fittings for 
water, gas, sewer oh ustrial service. 
Super < deLavaud centrifugaily - -cast and 
fam a=. Bell-and-spigot, U. S. Joint, 

flexible joints can be “furnished 
to ate requirements. Write U. S. Pipe and 
Foundry . Burlington, N. J. 





P.F.T. Rotary 
Distributors 
at Many 
War Plants 


P.F.T. Is by 


rt. 








Breferred rotary distributer. 


PACIFIC FLUSH-TANK CO. 
4241 Ravensweed Ave., Chieage, 11. 
e NEW YORK—CHARLOTTE, N. C. 





are the rule in today’s 
aoveute, in many of 
stributors are installed to 
on the filter beds, assuring 
canine utilization of the filtering area. 


Write for Bulletin Ne. 213 containing full informa- in 
tion, yog~y by data which shows why the 








AL BRUMLEY and FRED STUART 


Are Proud Papas! 


They’ve added a New Member to the 
Big Stuart-Brumley Family— 


THE AUTOMATIC WATER SAMPLER e e 


Entirely automatic, 
needs no operator, keeps samples contamination- 
free, operates 24 hours a day. Stop by Booth 35 
St. Louis to see one in operation. Also to 
learn of other items, including “ELECTRONIC 
COAGULATOR.” 


STUART-BRUMLEY CORP., 516 N. CHARLES, BALTIMORE, MD. 


refrigerates the samples, 
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438. “Cast Iron Pipe and Fittings” is 
a well illustrated 44 page weteiog gi 
full a gg for Rheir com oo line 
of Sand ives, Spe a 
Hydrants, eee Valv Peclal Cast ings, 
ete. Will be sent prom =ray @ Wood 
= ang? a B eo Sipuahenne 
Square, Philadelphia 5, 


Pipe Forms 
440. Making concrete pipe on the job 
to give employment at home is the sub- 
of a booklet sent ang | on Bn 
Quinn Wire & Iron Works, 1621 12th S 
e, Ia., manufacturers of “Heavy 
Pipe Forms. 


Pipe Pusher 

2 ee eres Gye Pi 
Pusher pus pe ough ground un 

ereets, sidewalks lawns and other ob. 
pa Pays for itself in man hours saved 
on first few jobs. For complete facts and 
prices, ask for booklet S-117, Greenlee Tool 
Co., 2042 Columbia Ave., Rockford, Ill. 


Pumps, Sludge 
451. Plunger Sludge Pumps are de- 
scribed in bulletin #4502, just released for 
publication. This new eight-page catalog 
shows detail photos of co ction of a 
Carter unit, and gives complete informa- 
tion including specifications, motor selec- 
tion, capacities, dimensions, weights and 
sizes of the various single and multiple 
are Be pumping sets manufactured by 
—— Co., Hackensack, N. J. 


M453. ialized freu ulat for sewage, 
Sates, on supply, c tion, condensa- 
Vertical, horizon centrifugal units. 


separate bulletin for ~yh-- ‘type. Request 
Sulletins by type of pump from Yeomans 
Brothers mpany, 1425 North Dayton 
Street, Chicago 22, Illinois. 


Pumps and Well Water Systems 
454. Installation views and sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 
= a useful engineering data sec- 
— Shutter Screens for Gravel 
ali Wells we for oa booklets. 
Advertisin, ——_ & Bowler, a. 
= 186, alvieced tation, Memphis 8, 
‘enn 


455. Peerless deep well pumps in 
variety of types, with oil or water lubri- 
cation and any vane drive, to pump 
water — an —. Write Peerless 
Machinery Corp., 301 W 
Los Angeles 31, Calif. 

456. Oil aceeeted turbine pumps with 

impellers. Five types of heads avail- 
able. Specifications and illustrations in 
po bulletin 6930M-2 issued by Fairbanks, 
— & a 600 So. Michigan Ave., Chi- 
cago 5 
457. IE cr mg Pumps of various de- 
ee 8 -sta double-suction, split 
casing; gle- ae single-suction; two- 
stage opposed impeller; three-stage; high- 
pressure; fire pumps; close-coupled. A 
bulletin for each type. Peerless Pump Div., 
Food Machinery Corp., Quincy, Il 


Rubbish Collection 


459. For saving trucks, labor, and 
time in city rubbish collection get details 
of the new Dumpster-Kolector described 
in literature just published by Dempster 
Brothers, Inc., Knoxville 17, Tenn. 


Screens 


460. Be assured of uninterrupted, con- 
stant automatic removal of screenings. 
Folder 1587 tells how. Gives some of the 
outstanding advantages of “Straightline 
Bar Screens” (Vertical and_ inclined 
types). Link-Belt Co., 2045 W. Hunting 
Park Ave., Philadelphia 40, Pa. 


Sludge Drying and Incineration 


463. Recuperator tubes made from 
Silicon Carbide and “Fireclay’” Corebust- 
ers for maximum efficiency are described 
and illustrated in bulletin No. 11 issued by 

Fitch Recuperator Co., 2 en National 
Bank Bldg., Plainfield, 


Softening 

467. Water Softening. The use of the 
Spaulding Precipitator to obtain maxi- 
mum efficiency and economy in water 
softening is ores | in a technical book- 


let. +". a _ W. 42nd St., New 
York 18, N. 
a Filters 

20 gp data on oo we filters 
of pI ‘ozzle Field and Common 


Nozzle Field design as well as complete 


data on single and twin dosing tanks, and 
pe A various pg gene in them, for ap- 

on sewage nozzles y time- 
saving x #-- and tables. welte Y pacific 


Flush Tank Co., 4241 Ravenswood Ave., 
Chicago 13, Ill. 


Swimming Pools 


472. Data ond complete information 
on swimming p filters and recirtulation 
plants; also a got filters and filtration 
equipment. For data, prices, plans, etc., 

write Roberts Filter Mfg. Co., 640 Columbia 
Ave., Darby, Pa 


Taste and Odor Control 


474. Technical pub. No. 207 issued b 
Wallace, & Tiernan Co., Inc., Newark 1, 
N. J., describes in detail taste and odor 
control of water with BREAK-POINT 
Chlorination. Sent free to any operator 
requesting it. ; 


475. “Taste and Odor Control in Water 
Purification” is an excellent 92-page, illus- 
trated booklet covering sources of taste 
and odor pollution in water supplies and 
outlining the various methods of treatment 
now in use. Every water works department 
should have a copy. Write Industrial Chem- 
ical Sales Div., Park Ave., New York 
pe ee 

” 


Treatment 


476. Are you familiar with the new, 
revolutionary “Rim-Drive” Clarifier? ‘““Rim- 
Drive” eliminates costly mechanism and 
installation, and reduces maintenance 
costs. Write Yeomans Brothers Company, 
1425 North Dayton Street, Chicago 22, Ili- 
nois, for the complete desi gn details, ca- 
— and installation illustrations. 

The Yeomans “Package” Aerifier”’ 
plant 1 is “Til ane designed for communi- 
ies up to 3,000 population. This attractive, 
efficient plant, which features mechanically 
combined aeration and final clarification in 
a single tank, is described in Bulletin 6650. 
Write Yeomans Brothers Company, 1425 
North Dayton Street, Chicago 22, Il. 

480. Booklet No. 1642 on Link-Belt 
Circuline Collectors contains sanitary engi- 
neering data and design details. Catalog 
No. 1742 on Straightline Collectors, con- 
tains layout drawings, installation pic- 
tures and capacity tables. Address Link- 
Belt Co., 2045 West Hunting Park Ave., 
Philadelphia 40, Pa. 

482. “Sedimentation with Dorr Clari- 
fiers’ is a complete 36-page illustrated 
catalog with useful desi data. Ask The 
Dorr Company, 570 Lexington Ave., New 
York 22, N. Y. 

486. 28-page ee describes and 
illustrates the Dorrco ydro-Treator, a 
self-contained water treatment unit com- 
bining Flocculation, a Thickening 
and Clarification. Reduces treatment time 
and lowers plant construction costs. The 
28. ¥ S- 570 Lexington Ave., New York 

488. “Packaged” Sewage Treatment 
Plants specifically developed for small 
communities — 100 to 3,000 population. 
Write for full description and actual 
operating data for this type of plant. 
Chicago Pump Co., 2438 Wolfram St., Chi- 
cago 18, Ml. 

489. Illustrated and described in de- 
tail in this bulletin, the new Carter Im- 
proved Flocer presents an entirely new 
method of controlled flocculation without 
paddle agitation. Write Ralph B. Carter 
Co., Hackensack, N. J. 

490. New bulletin fully describes and 
illustrates Hardinge sludge collectors for 
clarifiers, sludge concentration and skim- 
ming in both circular and rectangular 
tanks. Write Hardinge Company, Inc., 
York, Pa. 


Water Treatment 

496. ‘‘Use of copper sulphate in water 
treatment plants” contains valuable data 
on chemicals, dosage, etc. Ferri-floc Fer- 
ric Sulphate—a new, valuable booklet on 
coagulation for water and sewage treat- 
ment plants. Write Tennessee Corporation, 
Atlanta 1, Ga. 


Water Service Devices 

506. Data on anti-freeze outdoor 
drinking fountains, hydrants, street wash- 
ers, etc., will be sent Soometly on ee 
to Murdock Mfg. & : ~ aaa Co., 426 Plum 
St., Cincinnati 2, Ohio. 





A TWO-MINUTE CHECK 
may save a 


TWO-DAY REPAIR JOB! 





Taylor’s completely portable High and 
Low Phosphate Comparators enable you 
to determine residual phosphate, easily 
and simply and accurately ... in TWO 
MINUTES! Both sets work on the same 
Taylor base (which also accommodates 
Taylor standard slides for a 1-minute 
check on pH). The High Phosphate color 
standard slide contains 9 standards, from 
5 to 100 ppm of phosphate as PO,; the Low 
Phosphate color standard slide contains 
9 standards, from 0 to 25 ppm. All Taylor 
liquid color standards (enclosed in plastic 
slide) carry AN UNLIMITED GUARAN- 
TEE against fading. Either set, with com- 
plete accessories, $19.00. In wooden carry- 
ing case, $26.00. 

See your dealer today, or write direct for 88-page 


book giving details about Taylor Phosphate and 
Poly Phosphate Sets (Hexameta, Pyro, Septa, etc.) 


W. A. TAYLOR %> 


7304 YORK RD. « BALTIMORE-4, MD 





@ In making a 
complete test of 
a water meter 
you should know 
the volume of 
water, the meter 
registration 
caused by this 
volume, AND 
the rate of flow 
in gallons per 
minute at which 
test was made. 


@ The Ford 
Testerate Indi- 
cator will show 
this rate of flow 
instantly andac- 
curately. For 
complete meter 
testing it is tru- 
ly invaluable. 


@ Information 


for the asking. 


Forp 
Welter Box Cw., 





WABASH, INDIANA 
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FOR 
RELIABLE 
LABORATORY, 
CONTROL 









SENSITIVE 
DEPENDABLE 


©1948 FCC 


Replaces “old fashioned” 
Methyl-Orange Indicator 


Samples and literature available upon request 
FLEISHER CHEMICAL COMPANY 


Benjamin Franklin Station 
Washington 4, D. C 











BUY FOR SERVICE 
“Knowing” Water Service Engineers put 


MURDOCK 


On All Requests for 
Quotations on 


OUTDOOR WATER 
SERVICE DEVICES 


Because they give years 
of practically trouble-free 
service. 
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Would you like to have 


a eS 
<-> a copy of Catalog “L’? 
Write The Murdock Mfg. 


Teh aeholel & Sup. Co., Cincinnati o 
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PERSONAL NEWS 


Gail A. Hathaway of the office of 
Chief of Engineers, U. S. Army, has 
become vice-president of the American 
Society of Civil Engineers, succeeding 
A. C. Polk of Birmingham, Ala., who 
died recently. 

A. W. Fulton has returned to the 
sales staff of Athey Products Corp., 
Chicago, after serving overseas as an 
officer of the Navy. 

Morris M. Cohn, well-known sanitary 
engineer of Schenectady, has been ap- 
pointed advisor-at-large to the State of 
Vermont in stream pollution abatement. 

Roger W. Loveless, formerly major, 
Sn. C., has become a member of the 
firm of Alden E. Stilson and Associates, 
Columbus, O. 

Ralph G. Kazmann, formerly of the 
Ground Water Division, USGS, has 
been appointed hydrologic engineer of 
the Ranney Method Water Supplies, 
Inc., Louisville, Ky. 

Col. Michael J. Blew, Sn. C., has 
been awarded a commendation for the 
superior performance of his duties as 
sanitary engineer, Office of The Sur- 
geon, Fourth Service Command, U. S. 
Army. Col. Blew has been responsible 
for control of malaria, supervision of 
water supplies and waste disposal, and 
all other sanitary engineering problems 
for the Army in the seven southeastern 
states since 1941. 

Major John Carollo, Sn. C., member 
of the firm of Headman, Ferguson, Ca- 
rollo and Classen, consulting engineers 
of Phoenix, Ariz., has been awarded the 
Legion of Merit for his work in de- 
termining methods for the removal, and 
the toxicity, of DDT in water. 

Robert E. Gray has been appointed 
assistant to the chief engineer of the 
Ohio State Highway Department. Mr. 
Gray was released by the Army early 
this year after 334 years service with 
the Corps of Engineers. Charles Bon- 
field has resigned as Division Engineer 
to enter industry. 

Kenneth F. Park, \ong with Cater= 
pillar Tractor Co., and an outstanding 
contributor to advancement in earth- 
moving, has been made consultant to 
Caterpillar on all matters pertaining to 
earth-moving. 

William F. Newton has been ap- 
pointed manager of research and devel- 
opment for the Columbia Chemical Di- 
vision of Pittsburgh Plate Glass Co. 

Edward M. Wilson, recently released 
from the Army (Captain CWS), has 
returned to the Pennsylvania Salt Mfg. 
Co., as Philadelphia District Sales Man- 
ager, of heavy chemicals division. 





JOBS AVAILABLE 


Sales engineer to represent water 
works equipment manufacturer in IIli- 
nois and Indiana. Write Col. Harden- 
bergh, this magazine. (GFA1). 


Other potential openings are also 
available in sales or drafting. Write this 
magazine, attention Col. Hardenbergh. 
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“T thought you said 
there’s a difference between valves’”’ 


Rensselaer Valve Man (surprised): That's right, Tom, | did—and | do. What's up? 


Water Works Exec. (half seriously): Well, you’ve kept me sold on your valves for a good 
many years; you convinced me they had the best design, and quality of material and 
workmanship. So we’ve been standardized. 


-R.V.M.: That's right, you sure have—for more years than either of us like to admit. 


W.W.E.: Well, I’m not afraid to admit my age, Bob, but it’s never too late to learn. During 
the war emergency | was forced to pick up some valves from surplus stocks. Never 
heard of a few of these before, but they seem to work O.K.—Why should | use yours? 


R.V.M.: You had me worried at first Tom; | thought you were serious—or do | really need 
to remind you why you switched to Rensselaer in the first place? Remember the hodge- 
podge you once had—many of them “orphans”? Remember the ones you couldn’t 
close, the Stems that failed, the Gates that dropped, the Wedges that broke—and the 


trouble getting repair parts? Now most of those are replaced—and according to my 





records your troubles have just about disappeared with them. Seems to me | heard you 


bragging about that to the Mayor the other day. 


W.W.E.: Ouch! Guess I’m guilty. Maybe you are right at that. No reason any valve 
shouldn’t work fairly well when it’s new—there’s more to it than that. I’m building 
for the future—not just for today. When the man on this job 50 years from now 
thinks of me, | want him to say, ‘Good old Tom Jones” not “If that fellow Jones had 
just used some sense back when all that Post-War work was done, half of our present 


headaches could have been eliminated”. 


R.V.M.: Amen! Tom, you’re a better salesman than | am. 


= RENSSELAER VALVE COMPANY, TROY, N. Y. 


.. Atlanta, Ga. Chicago, Ill. Haverhill, Mass. New York, N. Y. Los Angeles, Cal. Philadelphia, Pa. Pittsburgh, Pa. 


"gy San Francisco, Cal. Memphis, Tenn. Waco, Texas Seattle, Wash. 








Tl 

















LET'S LOOK AT THE RECORD 


Fortunate, indeed, is the water plant with.a complete record of 
operations — records to guide future plans, to furnish information 
on treatment questions and as evidence of past performance. Now — 
W & T offers equipment to fill in an important gap in your operating 
records — the Chlorine Residual Recorder. Now — you can have 4 
permanent month after month record of the actual total chlorine 
residual maintained at any point. 

The Chlorine Residual Recorder — the Chlorination Sentry — New 
Flow Recorders and other new W & T Developments together with 
time-tested Visible Vacuum Chlorinators will be on display at the 
A.W.W.A. Conference in St. Louis. We'll be looking for you in 
booths 53, 54 and 55. 


“The Only Safe Water is a Sterilized Water” 





